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: | Felt Polishing Bobs 
| Fi: Felt for machinery installation 
Felt washers, gaskets, strips, channels, rings 


Felt soft as cotton wool or hard as wood 


i , 
I 1 i | Coopers Felt serves the industry in many ways 
Res i i | es Coopers will be happy to send you free literatur 


Piease send all enquiries to 
HEAD OFFICE & WORKS: COOPER & CO. (B'ham) LTD., BRYNMAWR, BRECONSHIRE, Tel: Brynmawr 312 Grams: Felting Brynmawr 
REGISTERED OFFICE & WORKS: LITFLE KING ST., BIRMINGHAM 
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ta | IH] It’s a wise move to install a Nife Self-contained 
mii HTT Hi 


battery ensures instantaneous voltage recovery 


| Hi} Wt | i] 11] Lis Steelclad Tripping Unit. The steel-alkaline 
Hii | | iii 
Mt HI 


and is completely reliable throughout its long 
and trouble-free life. The unit is simple to 
install and to operate. Complete control is 
effected by one master switch. Over 8 0OOUnits, 
many of them now over 15 years old, are in 
use throughout the world. Write for illustra- 


ted booklet 2751/ B. 


NIFE 


STEELCLAD TRIPPING UNIT 


repays its original cost many times over 























NIFE BATTERIES - REDDITCH - WORCESTERSHIRE 
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We've put out 
the flags for your 


BIF 
of 1955 


British industry has good reason to put out the 
flags. Controls have disappeared. The challenge 
of foreign competition is being vigorously met. 
There is once again a healthy home trade. 

The BIF of 1955 is one aspect of the new 


confident outlook of British industry. 


odo... 


Just once a year British industry goes on display. 


You have this one chance of doing business in 
ideal conditions. 

In an hour or two you can compare all the work 
of many different industries. You can see for 
yourself which new developinents are likely to 
affect your business. You can discuss your needs 
with manufacturers who want to help you. 


These are the opportunities that only the BIF provides. 


BRITISH INDUSTRIES FAIR 


Open 9.30 a.m. to 6 p.m. daily except Sunday, 8th May. 
Public admitted daily after 2 p.m. (all day Saturday), 
Olympia only open until 9 p.m. Friday, 6th May 

and Wednesday, 11th May. 
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The illustration at left shows an 
Arrow Relay approximately 
actual size, 

Available for surface mounting or 
(as below) enclosed or for back 


of panel wiring 


Relays for 
long and 


silent service... 


Made by skilled craftsmen from first-quality 
materials, Arrow Relays, like all 

Arrow products, are individually produced ; 
they are designed and built to ensure 
exceptionally long and silent service. 
Essentially compact, no less than thirty different 
circuit arrangements are available on the 
standard base. Silver-to-silver butt type 
contacts give continuous rating up to 10 amps 
per pole at 230 volts AC. Operating coils, 
of low wattage consumption and 

continuously rated, are available for 

6 to 550 volts AC and 6 to 230 volts DC, 


SEND FOR NEW CATALOGUE MS9 


ARROW ELECTRIC SWITCHES LTD * HANGER LANE « LONDON « W5 
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INER VA ELECTRICAL INSULATING VARNISHES 
LACQUERS, ENAMELS & COMPOUNDS 


STOVING VARNISHES ACID AND HEAT RESISTING ENAMELS 
(Natural Resin Type) (Available in all colours) 


STOVING VARNISHES MICA BONDING VARNISHES 

(Synthetic Resin Type) COIL STICKING VARNISHES 
THERMO-SETTING VARNISHES annus weeaiaes 
AIR-DRYING VARNISHES (Black, Clear and Colours) 
CLOTH VARNISHES CABLE LACQUERS 


CORE-PLATE VARNISHES (Non-Flam., Cellulose Type and P.V.C.) 
(Stoving and Air-Drying) COMPOUNDS 


COPPER-WIRE ENAMELS (Various Types) 
(Oleo-Resinous and Synthetic Types) All the materials listed conform to B.S. 
REGISTERED All the above ere supplied in black and clear Specifications wherever applicable. 
TRADE MARK 
As Insulating Varnish Specialists, our Research Laboratories have the most modern 
type of equipment. We invite you to consult our Technical Staff whose services 
are always at your disposal, on all matters relating to the use and application of our 
Minerva Insulating Varnishes, Lacquers, Enamels and Compounds. 


PINCHIN,.JOHNSON & CO. 


4 CARLTON GARDENS, LONDON, S.W.1 Telephone: TRAfalgar 5600 ~ 
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ON 
TOP. OF 
THE JOB 


eee oe 


Metrovick equipment is well on top 
in this 10-ton Wharton overhead shop 
crane. The hoist is an 18-h.p. 720 
r.p.m. M-V motor fitted with a thrustor- 
operated brake giving precise control 
with stable creeping speed on load. The 
need for inching is thus eliminated. 
Drives for the long travel and cross- 





ELECTRICAL CO LTD 


METROPOLITAN -VICKERS 


TRAFFORD PARK 


traverse are M-V_ to-h.p. 716 r.p.m. 
and 3-h.p. 7oo r.p.m. type MZ slipring 
motors respectively. A 6-inch Perigrip 
brake operates on the cross traverse. 
Write for details of the range of M-V 
a.c. and d.c. motors, control gear and 
Perigrip electromagnetic brakes for crane 


drives. 


In the illustration (left) A is the 
18-h.p. 720 r.p.m. hoist motor 
fitted with Stacreep thrustor con- 
trol B. The long-travel drive, 
motor E, is shown at the top of 
page. The 3 h.p. cross traverse 
motor is seen at C and the 


6-inch Perigrip brake at D., 





MANCHESTER, 17 


Member of the A.EA. group of companies 





Electrical Times, 21 April, 1955 














For OVER FIFTY YEARS The Tudor 
Accumulator Company has specialised 
in the design and manufacture of bat- 
teries for switchgear operation, indica- 
tion and emergency duties in power 
stations and substations; and Tudor 
Batteries have played a large part in the 
recent expansion of electricity supply 


THE TUDOR ACCUMULATOR COMPANY LI 


In Malta as in Great Britain 


ELECTRICAL 
DEVELOPMENT 


depends on 


UDOR 





Tudor are supplying fifty 30-volt self-contained 
switch tripping equipments to J. G. Statter & Co. 
Ltd. to whom the Crown Agents, on 
behalf of the Malta Government, have 
awarded the contract for supply of the 11 kV 

switchgear required for reconstructing the 
distribution system. The Consulting Engineers are 
Messrs. Preece, Cardew & Rider. 
The reconstruction involves changing from single 
phase, 100 cycles to 3-phase, 50 cycles which 
will enable the l.v. system to be standardised 
at 415/240 volts, 50 cycles. 


in Britain. Wherever they are in service, 
Tudor Batteries are noted for their 
outstanding reliability and low main- 
tenance cost under all conditions, 

Tudor engineers will be pleased to prepare a speci- 
fication of the most economical battery scheme to 


meet your requirements. 





BATTERIES 


T.131 


MITED +137 VICTORIA STREET’ LONDON: SWI 
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as The Art the 
” OF J. & P, ALUMINIUM SHEATHED 
WIRING GABLES 


1s Functional 


OOOO OOO 


Not only do they look as pretty as a picture, but they have many 
very. practical advantages. They combine strength with remarkable 
light weight ; they are completely free from condensation troubles ; 

they need no precautions against moisture during installation ; and 
one simple gland is used to enter them into standard conduit 
boxes with no cutting and screwing of threads or pulling- 


in of cable. 
British Patent Nos. 627815 & 627793, 
SS es | 
Photograph taken in the switchroom of the C.E.A.’s Carmarthen 
Bay Generating Station. Contactors: Messrs, RB. 


Alger & Sons Lid, Newport, Mon 


JOHNSON & PHILLIPS LTD. 


CHARLTON + LONDON -: S.E.7 
ELECTRICAL ENGINEERS & CABLE MAKERS SINCE 1875 
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THE DENSO 


INSTRUMENT o ANTI-CORROSION 


meni. WATERPROOFING AND 
j SEALING PRODUCTS 


Specially designed for solder- ] Denso Products have won an unrivalled reputation 
throughout the Electrical Industry by their absolute 


in r i j reliability. Whether for protecting cables and metal- 
ee ations in the com / work against corrosion, for sealing cable ends and 

; / openings against moisture, or for ensuring perma- 
pact assemblies used in / nently waterproof entries, conduits, and removable 
covers, they are used wherever conditions demand 


present day radio, tele- an exceptional standard of corrosion-proof and 
moisture-proof protection combined with out- 


vision and electronic / standing electrical characteristics. 





industries. 
Weight 34 oz. 
(excluding flexible). 


Length 9 in. 


25 watts — 
WINN & COALES LTD. 
200/220 volts DENSO HOUSE, CHAPEL ROAD, LONDON, S.E.27 


Phone: GiPsy Hill 4247/8 Grams: Denselte, Westnor, London. 


or 
220/240 volts. 


Interesting features 





(1) Bit 4” diameter, simple 
to replace. 


























(2) Steel cased element, also 


replaceable, 
m (3) Detachable hook for suspending 
/ iron when not in use. & 
(4) Moulded two part handle, remains 


cool in use, 


(5) 6 ft. Henley 3-core Flexible. 


CYLINDER 
JACKETS 
EETO SERVICE 
1S PROMPT 
AND EFFICIENT 


EETO—The original 
sectional jackets — 
The standard by 
which others 

are judged. 

Tenor WARE 


ELECTRIC 
SOLDERING IRONS 


Jackets available for Hori- 
zontal Cylinders, Rectang- 
ular and Square Tanks, 


W. T. WENLEY'S TELEGRAPH WORKS CO. LTD, EETO INSULATIONS 


61-53 Matton Garden, London, E.4.1 RIVER STREET, BOLTON, LANCS. 
Tel: BOLTON 3764, 





CW1088/143c. 
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Fixing time is vital. Falks 
*REALFLUSH?’ switches with the 


grid feature cut this in half and 


save the precious minutes which 


become man-hvurs on the pay-roll. 








THE ‘REALFLUSH’ SWITCH 


This original and immensely popular switch is designed to 


keep installation cost at an absolut ini as well as 





giving a pleasing appearance with every decorative scheme, 
With B.S.1299 centres and alternative wood screw fixing 
holes, it is suitable for true plaster depth or deeper fixings. 
Steel or wood boxes are available. The 2-gang version in the 


normal sized box gives ible cable ace dati 














Write for our Catalogue No. 802/54, ‘Electrical Accessories & Control Units”: 


FALK, STADELMANN & CO. LTD., 
91 Farringdon Road, London, E.C.| 


Showrooms: 20/22 Mount Street, LONDON, W.! 


Branches at: MANCHESTER ~ BIRMINGHAM ~- NEWCASTLE-ON-TYNE ~* DUBLIN CARDIFF ~- LEEDS ~ LIVERPOOL * SWANSEA 
BRADFORD * GLASGOW ~- NOTTINGHAM * NEWCASTLE-UNDER-LYME ~*~ BRIGHTON * SOUTHAMPTON ~ EDINBURGH 
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DAVID C.Y. HIGGS, AMLE.E. 


BIRMINGHAM 6 ENGLAND 


SELF-REGULATING A.C, GENERATORS 


Single and Three Phase 
from 
| to 10 kVA 


GUARANTEED FOR EVER 


Belfast °* Bristol * Cardiff * Dundee + Glasgow + Hull + Leeds « Liverpool 
London * Manchester * Newcastle * Peterborough , Sheffield + Wolverhampton' 
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Fry’s solder was the natural choice 
for plumbing the gland of this iso- 
lator to the 0.25 sq. in. 11 kV cable, 
Fry’s ABBEY brand solder quickly 
softens to the ideal “ buttery” 


consistency. 


The pure metal content and balanced 
composition ensure fast operation 
and elimination of loss and excessive 


dripping. 


Here, the ABBEY is ladled to the 
joint for wiping. The smooth flow, 
the freedom from pinholes and 
blemishes on cooling, are typical of 


this top grade solder by Fry’s. 


| 
Y 3 Metal Foundries Limited 








Tandem Works, Merton Abbey, London, S.W.19 Telephone: MITcham 4023 
And at MANCHESTER «+ GLASGOW - BRISTOL & DUBLIN 
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ENFIELD CABLES 
The Life-line of Industry 


Paper insulated Cables « Compression Cable up to 275 kV. + Non-Bleeding Cables + Varnished Cambric Cables 


Rubber insulated Cables and Fiexibies + Polyviny! Chloride (P.V.C.) and Polythene Insulated Cables * Mining Cables + Signalling and 
* Paper or Cotton Lapped Copper Wires 


Telephone Cables + Bare Hard Drawn Copper Wire and Strand « P.B.J. and Braided Aerials 
ENbestos” Fire Resisting Wires 


and Scrips for Transformer and Machine Winding + Enamelied Copper Wire + 
and Cables + Special Cables to Government Specifications « Overhead Line Equipment Joint Boxes and Jointing Material Feeder Pillars 
Cable Finishing Lacquers + The Enfield Grid Suspension Wiring System 


The Enfield Contracts Department pians and installs cables suitable for voltages up to 275 kV 





ENFIELD CABLES LIMITED, VICTORIA HOUSE, SOUTHAMPTON ROW, LONDON, W.C.I. 
Telenhane HOLborn 9292 (London Office) Telephone : HOWard 2661 (Works). 





There's the widest possible range of... 


. » » Berco Toroidal Wound Power Rheostats to suit every 
specification. Made in 5 sizes and of rugged consiruction to 
combine highest mechanical strength with maximum electrical 
performance, Bercostats are, if required, supplied with :— 


* ‘Off’ positions at either end of the winding. 
% Rear extended spindles, or screwdriver slotted spindles. % Locking devices. ¥% Tappings and graded 
windings. #% Automatically operated toggle switches to open or close at either end of the winding. 
All models are vitreous enamel bonded and can be supplied with standard pressed 


steel covers for front of board mounting. Multi-ganged units with any 
combination of ohmic values are also available. pee 





eee 


«*» BERCO 7oroipaL RHEOSTATS 


Ask for List 613A, which gives full technical details and prices, from 
THE BRITISH ELECTRIC RESISTANCE CO. LTD., 
Queensway, Ponders End, Middlesex. Phone; Howard 1492. Grams: Vitrohm, Enfield 
Pioneers of the toroidally wound power rheostat in England 
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ALL MANUFACTURED BY 


HUGH J.SCOTT 
—E CO(BELFAST)LTD 
VOLT WORKS BELFAST". IRELAND 
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TRANSFORMER PROBLEMS 
WE HAVE SOLVED 


VARIETY 


The problem of distributing power in coun- 
try areas in the most economical way has 
resulted in a demand for low iron losses in 
rural transformers. The Gresham range of 
“LOFEL”’ Transformers from 5 to 25 kVA 
offers the best solution to this problem; ask 
our technical representatives to show why 





—To Every Transformer Problem 


There is a GRESHAM Answer 


———— 


en 


The=15 kVA “LOFEL"’ has an iron 

loss of only 80 watts, and is 

installed by Area Boards all over 
the country. 


wl | 


The 5 kVA size shown 

hereincylindricalform 

(40 watts iron loss) 

offers economy in init- 

ial cost. A rectangular The 25 kVA size (iron loss” 120 
type having an iron watts) is shown here as a platform 
loss of 32 watts is also type; pole mounting brackets are, 

available. of course, also available, 

















ORTH 

















TWICKENHAM ROAD, HANWORTH, MIDDLESEX. FELtham 2271-4 





15 
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THE IDEAL Becele 
HIGH VOLTAGE TEST SET 





JERE oats. sores, 







FOR EVERY 
TEST 


| 
| 
| 
| 
| 
| 
| 
| LABORATORY 
| ' 

| 

| 

| 


CUBICLE. 
Strongly constructed portable steel case with 

lifting handles, adequately ventilated, finished in attractive 

grey “hammer finish” enamel. 

DIMENSIONS. Height 17|” «length 20’ x width 124’, 

WEIGHT. 34 lb. 

CONTROL. 

Continuous and smoothly variable from zero 
to 2,500 volts by means of continuously variable regulat- 
ing transformer. $3 Boosie 

The test voltage is applied smoothly without high Pn adil 
stress from voltage surges. 


PROTECTION. INDICATORS. 

A miniature magnet circuit breaker in the primary _ Amber indicates when mains switch is turned ON. 
circuit and double pole on-off switch with double pole Red indicates when high voltage control is raised from zero. 
mains fuses provide perfect protection. SAFETY. 

VOLTMETER. Heavily insulated and shrouded spring loaded test 

A high grade instrument connected in the prods protect the operator. The Transformer is double wound 
primary circuit but scaled to read output voltage. and fitted with a copper screen between windings. A sub- 


stantial earthing terminal is provided to which the chassis, 
cubicle and inter-winding screen are efficiently grounded. 


2°5 kV at 500 VA 
INSULATION TEST SET 
PRICE: £38. 10. O. 


complete with test prods, 


mem OAVENSET 


PARTRIDGE WILSON & CO. LTD., Davenset Electrical Works, Leicester 
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THE & KING-PIN 


FUSED PLUG 


CUT FUSE iw ord a 
REPLACEMENT used plug has thie 


outstanding feature... 


TIME TO 
PATENTED 
5 SECONDS HINGED PIN 


Fuse immediately released by 
pressing hinged pin To B.S.S. 1363 
No contact with wiring — no me 
tools required Ds 
All pins removable for easy Shuttered ‘Sockets 
wiring To B.S.S, 1363 f ‘ 
High quality durable materials Porcetain back insu- ‘tine 
throughout lator; Minimum pro- No. 638780 
jection for easy wiring; Sup- , r 
Brown or ivory white non-track plied either for surface, 
plastic moulding flush, or conduit box fitting; Insulated 

or metal front plates; Unswitched or 
Retail prices Brown 3 4d switched models. Catalogue D.S.P.1 to 

Ivory-white 3/8d B.S.S. 1363 ts now available. Send for your copy. 





LAP ORQGLEE 





MANCHESTER, 5 and SALTERBECK, WORKINGTON 
ALSO AT LONDON, GLASGOW, BELFAST, LEEDS, CARDIFF, NEWCASTLE, BIRMINGHAM 


0 16 ? 
Han 7 PROBLEM 
PERHAPS WE 
CAN HELP... 


- We are 
Ha “ie - manufacturers of 
— Corrugated and 
€ e Fibre board 
The SAFE, certain cleaner containers. Rigid 


for all electric cookers... and collapsible 


Chemico shifts grease and dirt like lightning and boxes of all types. 
with so little effort too. And Chemico is so safe And can 

and gentle—it won't scratch glossy paint surfaces 
or harm your hands. Chemico comes in | Ib 
and 2lb Tins and 281lb buckets—and it's a paste, Corrugated Rolls. 
there's no waste. a ;' Wood Wool 


| co —s Packing. 
|EmIce (5 fx a WALTER FLETCHER (ILFORD) LTD. 


: : ESTABLISHED RODEN STREET TELEPHONE: 

THE COUNTY CHEMICAL CO. LTD. j ee 1900 or ILFORD 0679 
. P > >: ESSE 

SHIRLEY, BIRMINGHAM. ILFORI ESSEX 











supply from stock 
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Centralised control is essential when directing mater- 
ials in mass. Take for example this BROOKHIRST 
VISUAL FLOW DIAGRAM CONTROL BOARD 
supplied to the Stoke-on-Trent Gasworks for control- 
ling the handling of coal and coke. The diagram is 
illuminated and represents schematically the relative 
disposition of conveyors, hoppers, retorts, etc. Colour 
coding gives precise material flow data, and sixty 
different flows are obtainable. 

The desired route is selected by hand-operated 
switches linked to shute switches, etc. A master 
“Start’’ button brings each motor into use automatic- 
ally in prearranged sequence. The contactor-type 
motor starters are grouped in two switchboards at 


either side of the flow diagram board. 








BROOKHIRST 


VISUAL FLOW CONTROL 


BROOKHIRST SWITCHGEAR LIMITED NORTHGATE WORKS CHESTER 


A METAL INDUSTRIES GROUP COMPANY 


M BS4/P353 
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Reyrolle 


A, REYROLLE & COMPANY LIMITED » HEBBURN~ COUNTY DURHAM: ENGLAND 


\ 


Ask for pamphlet No. 1252. 


Plugs and sockets for industrial use 
B.S. Specification No. 196 


\ SY, 
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Greens of Wakefield specialise in the design and manufacture of Econ- 
omisers, of which they were the original inventors, and have the longest 
experience. Greens make Economisers of all types, for all pressures. 
The section illustrated is the Premier Diamond Steel Tube Economiser 
for highest pressures, with cast-iron gilled sleeves shrunk on steel tubes 
arranged in shallow tiers. This design combines the advantages of 
extended heating surface in compact dimensions, controlled gas flow and 
the most complete facility for inspection and cleaning. Also available 
with welded joints. 


You should specify a Green’s Economiser — 








E.GREEN & SON LTD - WAKEFIELD 


Makers of economisers for more than one hundred years 






GE 1%” 
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MULTIWAY METALCLAD 


FUSEBOARDS 


FOR INDUSTRIAL USE 
DESIGNED TO MATCH UP WITH 


‘POWER 


CENTRE’ 


CABLE TRUNKING & BUSBAR{SYSTEMS 


OTHER FEATURES : 


@ Available with either wire 
replacement or H.R.C. fuses. 


@ Ample wiring space is 
a feature of all our 
Fuseboards. 


@ Special assemblies can 
be supplied. 


OTHER PRODUCTS: 


Busbar Trunking : Cable Trunking : Cable-Tap System 
Rising Main Systems : Fuse Units : Switch Fuses 
Busbar Chambers : Switchboards & Accessories 


Please send for descriptive literature 


THE POWER CENTRE CO., LTD. 
Lloyd Street, Wednesbury, Staffs. 


"Phone : Wednesbury 0507 (PBX) "Grams: ‘‘Powcent, Wednesbury”’ 
LONDON OFFICE : Wellington House, 125/130 Strand, W.C.2 ’Phone: Temple Bar 1743 





Whether for voltage, current 
or speed control, CRESSALL hand- 
operated Rheostats are designed to meet the 
demand of modern industry, and a wide range 
of standard models is given in our new list, Section E. 
At a competitive price, they embody the highest 
quality in design, material and workmanship. 


For automatic and distant control there are power 


operated Rheostats actuated by electrical, hydraulic / 


CRESSALL 


THE CRESSALL MANUFACTURING CO. LTD. - TOWER STREET - BIRMINGHAM 19 
Telephone: ASTon Cross 2666 (3 lines) Telegrams: “OHMIC, Birmingham’’ 


or pneumatic power, 
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Fifteen- 
tiftyseven” 


REMEMBER THIS 
NUMBER. It is the British 
Standard which specifies 
the minimum dimensions 
for safe working at 
normal supply voltages. 
REMEMBER TOO, 

that the name * BICC’ 
guarantees the highest 
standards of quality, 


complete reliability and 
accurate manufacture, 8 | C C 


ensuring full compliance 
POLYTHENE 
INSULATED 

PVC SHEATHED 


CABLES 
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PROSCON 


ROOM THERMOSTAT TYPE “R” 





A most attractive and reliable instrument for domestic 
or commercial applications. Moulded cover is in light 
grey with knob and dial finished in maroon, harmon- 
ising with any scheme of decoration. ON and OFF 
switch embodied on control knob if required. Suitable 
for both surface and flush wiring. 

Rating: I5 amps A.C. 250 volts. 


Ranges: 30-70° F. or 40-80° F. without switch, 48-72°F. 
with switch. 


A metal clad industrial type instrument is also avail- 
able for greenhouse or factory use, Type RG/H. 
Range: 40-80’°F. 

Please send for List RT/I5I. 


PROCESS CONT Rage @LeAR LTD. 
56 VICTORIA STREET + ST. ALBANS * HERTFORDSHIRE 


TELEPHONE:- ST. ALBANS 2030 & 6689 TELEGRAMS PROCONGEAR 














PRICE £5-10-0 
plus P.T, £100 


GUARANTEES 
THE QUALITY 








THE HILLMAN SEWING MOTOR 








OTHER HILLMAN PRODUCTS ARE:— 


@ SPEEDMOR INDUSTRIAL SEWING MOTOR 
A.C, current 100-250 volts, H,P, 1/8, 1/6 or 1/5 


POLISHERS & GRINDERS @ DOUBLE GRINDERS 
1/15 h.p, 6000 r,p.m, 1/6 h,p, 5000 r.p,m, 1/15 h.p, 6000 r.p.m. 1/6 b.p, 5000 r.p.m. 
IMMEDIATE DELIVERY OF 
@ UNIVERSAL MOTORS @ O.C. MOTORS 
1/100 — 1/6 b.p, 1/50 — 1/4 bp. 


@ THREE PHASE @ GEARED UNITS 
1/50 — 1/6 b.p. 0°25 — 800 r.p.m, 





@ SINGLE PHASE, SPLIT PHASE AND CAPACITOR MOTORS 
1 P. 


50 — 1/3 


TORQUE UP TO 30 Ib,/in. 


Write NOW for details of products that interest you to Dept, 22 
Our Advisory Kngineer is at your service 


HILLMAN ELECTRIC MOTORS LIMITED 
2/3 Northwold Buildings, Northwold Road, London, N.16 Telephone: AMHerst 5274/5 
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ENERGOL 


LUBRICANTS aie 


for every industrial 


requirement 


Head Office : 76/86 Strand, London, W.C.2. 
( Branches & Depots throughout the Country) 


Our Technical Department will be 
pleased to advise on your lubrication 
requirements and problems. 
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OF COURSE! 


ASH & LACY LTD., MERIDEN STREET, BIRMINGHAM 5 
Telephone: MiDiand 637! 














PITMAN 


DESIGNING FOR INDUSTRY 


By F. C, Asnrorp, M.S.1.A. A consultant designer presents, 
in this one volume, a clear, reliable picture of the whole 
subject of product design. Essentially practical, it should 
be read and studied by all concerned with the design and 
development of products. 27/6 net. 


A HANDBOOK OF INDUSTRIAL WELFARE 


By R. R. Hopkins, M.1.P.M., M4.1.4. A practical handbook 
which summarises the factors that arise in applying a welfare 
programme in a business concern, 17/6 net. 


PRINCIPLES OF TELEVISION RECEPTION 


By A. W. KEEN, M.1.8.£., A.M.BRIT.1.R.E. An important book 
by a practising electronic research engineer. The entire 
receiving system is examined stage by stage, complete circuits 
are given of four up-to-date commercial receivers and the 
problems of colour television are fully discussed. With over 
200 illustrations. 30/- net 


RADIO UPKEEP AND REPAIRS 


By A.rrep T. Wirts, 4.M.1.8.2. This book has become the 
standby of all who are concerned with this type of work, 
whether professionally or otherwise. 7th Edition, 12/6 net 


“This book is commended.”—E.ectricat Tres. 


THE WHITECROSS COMPANY LTD. W ARRINGTON SIR ISAAC PITMAN & SONS LTD 
‘ JAA WAAL fa Ww 


established 504 Parker Street * Kingsway - London, W.C.2 
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Unistrut Locking Nut 
and Bolt 


Unistrut Channels 


Instantly adjustable and 7 Roller Pipe 9 we 


hs Pr 
Heavy duty bar stock rack, P1000 construction. 
re-usable. Supports 
: — Beam Clamps 


Framing Fittings 


Cable, Pipe and Concrete inserts, 


Conduit Clamps 


UNISTRUT— the new answer to old problems, frame, 


With rack, suspend, support all electrical and mechanical 


Card installation. Neat appearance, rigid construction. 
It’s 


Unistrut the fluorescent lighti b i ! ; ; 
meting goetien fn enbved s00 equipment, the quicker and easier Unistrut way. 


cheaper, too, 


ALL - PURPOSE 


UNISTRUT Division of 
Sankey Shekion 


Unistrut concrete inserts, Pipe clamps and metal framing in tunnel piping LTO. 
installation. Dept. (U2/ET|) 44 CANNON STREET 
LONDON, E.C.4 Tel: CiTy 4477 (12 lines) 
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[RADIOVISOR 


a 


Automatic 
Control of 
lighting by 
Daylight 
Intensity 


Radiovisor lighting control units operate irrespec- 
tive of time and are controlled entirely by daylight 
intensity. This means that you are using artificial 
lighting only when it is required. 





AUTOMATIC LIGHTING CONTROL UNIT 
MARK XK. Designed chiefly for use with 
external artificial lighting, this unit is ideal 
for controlling the lighting of factory and 
railway goods yards, etc.; streets, bollard 





and traffic signs. 





AUTOMATIC LIGHTING CONTROL UNIT 
MARK XV. This unit is for interior lighting 
and provides a finer degree of control. 
Widely used in factories, offices, schools, 
hospitals, etc. 





Further particulars from : 

RADIOVISOR PARENT LTD. 

| STANHOPE STREET, LONDON, N.W.! 
Telephone: EUSton 5905/6 





OTHER PHOTO-ELECTRIC AND ELECTRONIC CONTROLS 
FLAMESTAT FLAME FAILURE CONTROL HOPPER & BUNKER 
LEVEL OONTROL INDUSTRIAL SMOKE DENSITY INDICATOR 
SMOKE ALARM © PRINT REGISTRATION * COUNTING & BATCHING 
UNIT ° PHOTO-ELECTRIC SAFETY GUARD . PHOTO-ELECTRIC 
RELAY " INVIGIBLE RAY BURGLAR ALARM © TURBIDITY EQUIPMENT 
AUTOMATIC DOOR OPENING AUTOMATIC RADIATION PYROSTAT 
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ODDIE FASTENERS 


PAT. No. 507249 


The FASTENER with ENDLESS APPLICATIONS 
SIMPLE — POSITIVE — SELF LOCKING 
Made in a variety of types and sizes 
SPECIAL FASTENERS TO SUIT CUSTOMERS’ 
REQUIREMENTS 
Widely used in the Electrical Industry 
DEPT.: E.T. 


ODDIE, BRADBURY & CULL LTD. 


SOUTHAMPTON 


Tel. : 55883 Cables : Fasteners, Southampton 











ee 





Rapid Action 
Voltage Regulator 


The Isenthal Automatic Voltage Regu- 
lator type “‘MS” is very rapid in action. 
The response time is of the order of 
one-tenth of a second, It is suitable for 
use with small and medium sized 
generators of up to 200-300 KVA. A.C., 
or D.C, machines, and is particularly 
recommended for use with generators 
driven by petrol or diesel engines where 
sudden violent variations in load can 
occur, 

The type “MS” Voltage Regulator 
employs a simple vibratory mechanism 
which, while rendgring it inexpensive to 
install and maintain, also ensures abso- 
lute reliability. Thousands of Isenthal 
voltage regulators in use to-day have 
given many years of trouble-free service. 


Please send for illustrated leaflet to 


ISENTHAL 


Isenthal & Co. Ltd., Ducon Works, Victoria Rd., 
North Acton, London W.3. Tel: ACOrn 3904. 
Telegrams: Isenthal, London. 











See eaeesasccesesecseseseses: 
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All over the world you will find Brush 
H.R.C., Cartridge fuses safeguarding 
valuable electrical plant. Their wide- 
spread and growing popularity can be 
explained in just two words. Depend- 
able quality. This is why so many 
leading manufacturers incorporate 
H.R.C. Brush links in their Switchgear, 
The Brush H.R.C., fuse link range covers 
current ratings from 2 to 300 amperes and 
conforms to British Standard dimensions. 
Write today for Publication No. 81002. 
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You get 


Pecrnsamacl” i ( 
ee treme a : —f baat exactly 


what you want 


from 


BRUSH 


BRUSH ELECTRICAL ENGINEERING CO. LTD. 
HOPKINSON WORKS, CARDIFF MEMBER OF THE BRUSH GROUP 
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THE CYCLONE FURNACE burns even poor-grade coals 
at high combustion rates, with low excess air and high ash 
recovery. 


Enormously reduces fly-ash passing through the boiler, 
greatly simplifying the problem of ash and dust collection 
and stack emission, The Cyclone 
converts the ash to molten slag which 
is quenched and easily disposed of. 


Achieves high boiler efficiency due 
to operation with low excess air, 
high heat absorption because of 
cleaner surfaces, negligible loss of un- 
burnt combustible and lower power 
consumption for coal preparation— 
since the coal need only be crushed 
or coarsely pulverized. 


Increases “availability” of the boiler, 
because it greatly reduces slagging 
and deposits on the boiler surfaces 
and removes various major causes of 
heavy maintenance and shut-down, 
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FURNACE 





oo engineering has taken a major step forward 


in the drive for more efficient, more economical 
steam generation, with the development of the 
Babcock Cyclone furnace. Revolutionary—in more 
ways than one—the Cyclone, after many years of 
research and full-scale power station service, is now 
established as one of the most efficient methods of 


coal-firing large boilers. 


Enables greater evaporative capacity to be obtained in less 
total space. Smaller boilers, with less ash and dust-collecting 
plant and other auxiliaries, can be housed in less costly 
buildings 


Ideally suited to simple, automatic combustion control. 


Safe in operation. Easily started-up. 
Ignition stable under all load 
conditions, 


Flexible in operation to meet wide 
load variations. Can be arranged 
for alternative firing with oil or gas. 


Babcock & Wilcox Ltd. have under 
construction and on order a number 
of Cyclone-fired boilers for both 
power station and large industrial 
installations, 


ASK FOR PUBLICATION 1508/2 


BABCOCK «trvctowe FIRED BOILERS 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
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/ ENGLISH ELECTRIC 





important additions 
to the range of ‘Superform’ 


distribution equipment 





will be on display at 


THE BRITISH INDUSTRIES FAIR 
CASTLE BROMWICH 
‘MAY 2—MAY 13 








We cordially invite you to visit our 


C:500 


where a staff of Technical Engineers 


will be in attendance 


THe ENGLISH ELECTRIC Company LimitTep, Queens House, Kinaosway, LONDON, W.C,2 
Fusegear Works, East Lancashire Road, Liverpool 10 
g *] ° IC ad ADFORTE ° Li 


WORKS 5 rPRFORD 


G.23AD5 








obvious when 
The simplicit 
Watertight 
cost On 
Maint 


erection 


on 


Watertight Ficting: 


ai gs 
lias 7 fT ain LN a 
Issued by Rowlands Electrical Accessories Ltd. REAL. Works, BIRMINGHAM [8 
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This is “*ALEX’’, the new expanding screw- 
plug. Because it’s made of aluminium it's 
different, with many features that are of great 
advantage in installation work. Yet it costs less than 
other plugs. And that’s not all. Eight plugs in two diameters 
cover every screw size. This means only two standard masonry 
bits and a far smaller stock to carry. 
Whatever the installation, ‘“ALEX’’ 
screwplugs will make it easier and 
firmer. They're yours for a free trial 
if you will fill in and post the coupon 
below 


(Lintead 


LimMivté ods 





COX ST - BIRMINGHAM 3 








PLEASE SEND ME SAMPLES OF “ALEX” SCREWPLUG 
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And NOW... 


an even better S7 


concrete breaker 


. » » made possible by applying 
the very latest developments in 
metallurgical science to improve 
still further the  strength- 


weight ratio. 









































WARSOP 


PORTABLE POWER TOOL 


ALSO) MANUFACTURERS OF 
THE WARSOP HD ROCK DRILL, 
WARSOP BENJO RAMMER AND 

WARSOP PUMPS 
% Call on our after-sales service 
to maintain this quality 
WARSOP POWER TOOLS LID 
27 REGENT STREET 


LONDON « 5.W,1 REGENT 4632 


THE SELF-CONTAINED 
CONCRETE BREAKER 






























































PROTECTED 


by 


MULSIFYRE 


Turbo-alternators at Croydon Power Station, 

C.E.A., with ““Mulsifyre’’ equipment providing 

protection against fire in the oil of the 
lubricating system 
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PARK WORKS ° MANCHESTER 10 
PARK HOUSE + 22 GT, SMITH ST * LONDON SWI 





Diphe yy" 
Mow 


specify “Dunlow” flame- 


proof ELECTRIC HEATERS where 


absolute safety is essential 


Have you a “safety” heating problem—a cellulose 
spray room... a petroleum store . . . a hospital 


operating theatre etc.? If so, you need “Dunlow 
flame-proof heaters. With or without thermostat 
control for water, oil, etc 


DUNCAN LOW LTD 


293, BELL STREET, GLASGOW, C4 


"Phone; Bell 1961 "Grams ; “Immerser, Glasgow” 


* 





ALWAYS SPECIFY 


STURDY 
TRANSFORMERS 


and be certain of 


SATISFACTION 


Sturdy Transformers 

are manufactured for 

all Industrial applica- 

tions from IkVA to 
100 kVA. 


They are being supplied 
regularly to Government 
Departments — N.C.B. 
C.E.A. and many large 
industrial users. 


OuR aay > CUSTOMERS 
UR 
RECOMMENDATION 








Our technical service is 
at your disposal, 


Write for our illustrated brochure 


STURDY ELECTRIC COMPANY LIMITED 


BURNOPFIELD NEWCASTLE UPON TYNE 
Telephone : Burnopfield 237 
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Wise finance 
changes the picture 





This firm specialises in the manufacture of high- 
vacuum equipment. ICFC began a series of invest- 
ments in 1946, when the business was operating in 
premises such as those shown in the upper photograph. 
Today the firm is installed in this fine modern 
factory of 100,000 sq. ft. 


INDUSTRIAL AND COMMERCIAL FINANCI 
CORPORATION LIMITED 


Head Office: 7 DRAPERS’ GARDENS, LONDON, B.C.2. TEL! NATIONAL 8621/5 


BIRMINGHAM-—214 HAGLEY ROAD, TEL: EDGBASTON 4181 
Branches : MANCHESTER-—-73 WHITWORTH STREET. TEL: CENTRAL 5429 
EDINBURGH-——-33 CHARLOTTE SQUARE. TEL: EDINBURGH 39212 


ICFC capital has changed the picture 
for many industrial organisations by 
financing new buildings, new plant 
and schemes of general expansion, 
The Corporation provides finance in 
the form of long-term loans on fixed 
lerms, or share capital, to industrial 
and commercial enterprises in Great 
Britain. Amounts range normally 
between £5,000 and £200,000, Formed 
in 1945 by the English and Scottish 
banks, ICFC has already aided the 
expansion of British industry by loans 


totalling over £40,000,000. 


Please ask for 

our new booklet— 

** Capital for Business 
and Where to find It”’. 





Pig == 
————————— 


a D 


We invite your enquiries 


wooTTe 
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SWITCH BLOCKS 
built of KILN DRIED timber 


STAY FLAT 


AND GORRECT SHAPE 


ALMA WORKS, PONDERS END 


io MIDDLESEX 
LTD. TELEPHONE: HOWARD 1858 





DON’T NICK IT— 
STRIP IT 


PRESERVE 
ALL YOUR 
CONDUCTORS 


REMOVES P.V.C, & 
POLYTHENE 
INSULATION UP TO 
wo” DIAMETER 
QUICKLY & CLEANLY 


READILY FIXED 
TO BENCH 
OR WALL 


SUPPLIED FOR 
ALL VOLT 
RANGES 
Reg. Design 871264 
ILLUSTRATED LIST No. 74 PORTABLE TYPE LIST No. 76 


SOLE MANUFACTURERS & SUPPLIERS 
PYC & POLYTHENE ELECTRIC CABLE STRIPPERS 


AIDCOLA 


(Rage Irode Mort) 


SOLDERING 
INSTRUMENTS 
& EQUIPMENT 
ADCOLA PRODUCTS LTD. 


GAUDEN ROAD 
CLAPHAM HIGH STREET, 5.W.4 


Phone : 
MACAULAY 4272 





FIXED 
CONDENSERS 


Paper and Mica 





* Low price 

* Any tolerance 

* Immediate 
delivery 


* Your specific enquiries 
giving full details 
will receive prompt 
attention. very Lance sTOCK! 


YY YY 
YY 
Wy 


CLAUDE LYONS LTD. 


ELECTRICAL & RADIO LABORATORY APPARATUS 

Head Office and Works: 76, Oldhall Street, Liverpool 3, Lancs. 

Southern Factory: Valley Works, Ware Road, Hoddesdon, Herts. 
{A.10 main London/Cambridge Road, at Junction of A.602.) 
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PROGRESS IN CONTROL 


Water Heater Thermostat 
at half the price! 


For many years the name Sunvic has meant dependable 
thermostatic control of electric water heaters. Now a new 
model, type TQB, whilst maintaining the same standard, 
is at the same time more compact and costs half the price. 
It is an immersed, withdrawable type and its performance 
complies with BS.1555. The only available thermostat 
conforming to present trends, its introduction marks an 
important advance in thermostat design. 


One more example of the continuous development of 





CONTROL 


SUNVIC CONTROLS LTD. (Domestic Division), EE Q UW Mt P IM 4 IN y/ B y 


No. | Factory, Eastern Industrial Estate, 
HARLOW, ESSEX. Tel: Harlow 24231/5 


Manufacturers of the Simmerstat, Oven Thermostats, Radiant Hot- 
plates and Pneumatic and Electrical Instruments for detection, 
measurement, control and recording of Temperature, Flow, Liquid 
Level, Specific Gravity and Pressure, in Science and Industry 
Vacuum Pumping and Measuring Equipment, etc 


Member of the A.E.!. Group of Companies. 


TAS/Se.D.282 
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NORMAL RATE 
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LOW RATE 


@ No meshing or demeshing of gears in 
register during change-over, 

@® Change-over is controlled by a simple 
attracted armature relay operated from 
an external time switch. 


® Maximum demand indicator if required, 
operates in conjunction with normal 
registration. 


frwe 


ey THE ENGL It ELEC Tit 0 1 


ny 


Pat 





@ Meters comply with requirements of 
BS.37 and have approval of the Ministry of 
Fuel and Power. 


® Two and three element meters, types 
A42C-RD and A43C-RD, are described 
in publication MS.2009. 


“ENGLISH ELECTRIC 


polyphase meters 


Tue ENGLISH ELECTRIC Company Limitep, Queens House, KiIncsway, LONDON, W.C.2 
Meter Department, Stafford 


WORKS: TAPFORD + PRESTON + RUGBY «+ BRADFORD + LIVERPOOL + ACCRINGTON 
MS,33C5 
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SUPPLIED VIA ELECTRICAL 
WHOLESALERS 





C A v L E S } T.R.S. CABLE 


To B.8.8. 7. 1953 Table 26 


You are certain to be right in using “Volex” Cables. They provide the 
answer to efficient coal acters, electrical wiring semudaieas ¥ POLYTHENE 
Manufactured and tested under the strictest technical supervision and complying INSULATED, P.V.C. SHEATHED 
with appropriate British Standard Specifications. To B.8.8. 1557. 1964 
For ease of handling and attractive display each type and all sizes are wound 


on robust multi-coloured reels. t V.I.R. CABLE 


SEND FOR NEW EDITION CATALOGUE AND PRICE LIST WITH SAMPLES. 
TAPED. BRAIDED 


All ON REELS — DELIVERY FROM STOCK rena 7 1968 fate 
ECTRICAL PRODUCTS L 


SALFORD 6 
Telephone: PENdleton 4373 Telegrams: ““VWOLEXPROD",, Salford 6 
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A com plete service 


to industry 











For over thirty years Simon-Carves have played an important 
part in the development of economic power generation. At 
home and overseas Simon-Carves boiler plants are at work or 
in course of design and construction, ranging from small in- 
dustrial units to central power station boilers rated at up to 
550,000 Ibs. per hour. 

The co-ordination of the company’s civil, mechanical and 
electrical engineering departments coupled with extensive re- 
search facilities enable Simon-Carves to offer an expert and 
comprehensive service to all users of steam power. 


Complete power plant by Simon-Carves Ltd & 


STOCKPORT, ENGLAND 
OVERSEAS COMPANIES | Simon-Carves (A frica) (Pty) Lid: Johannesburg _Simon-Carves (Australia) Pty Ltd: Botany, N.S.W. 
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Wheels of industry the world over are turned 


ELECTRIC MOTORS 





STANDARD STOCK 





BUILT-TO-ORDER 


No manufacturer can offer a wider choice of electric power unit than BTH 
whose Trade Mark is accepted by manufacturers and users as a symbol of 
advanced design and proved performance, with years of trouble-free service. 


Remember! A BTH power-engineer has no incentive to recommend anything 
D C but the correct motor for the job—be it ‘standard’ or specially built to your 
=—<= requirements. 


nm BRITISH THOMSON-HOUSTON 60 .tr:..avcsy enctano 


Member of the AE! group of companies Aa 
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PROGRESS/VE 
ACCURATE 
EFFIC/ENT 


MEET 
YOUR DEMANDS 


FOR PROMPT 


NALDERS manufacture a wide range 

of Electrical Measuring Instruments: 
DELIVERY Indicating, Recording, Switchboard, 
Portable, for various types of 
mounting. Round, Square and Rect- 
angular patterns are available, cases 
being of die-cast aluminium or 
pressed steel, finished in bright 
black stove enamel or other colour 
to customers’ requirements. Other 
Specialities include Protective Relays, 
Vectormeters, etc. 











We shall welcome your enquiries 











TELEPHONE : 
CLISSOLD 2365 
(3 LINES) 


TELEGRAWS : 
“OCCLUDE, HACK 


LONDON” 
DALSTON LANE WORKS: LONDON:E'& 
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Why Capacitors ? 


You pay less for electricity 


when the installation has a good power factor. 


Induction motors, welding equipment and many other forms of electrical 
plant operate at a poor power factor. 


The electricity Boards take this into account when drawing up industrial 
tariffs and impose a penalty for low power factor. 

By installing BRYCE capacitors electricity charges can be reduced and 
the cost of the equipment recovered in approximately 12 to 18 months, 
Our engineers will undertake the necessary tests to ascertain if this 
saving can also be yours. This service is offered without charge or 
obligation. 


CAPACITORS 


have the following 
features :— 
1. They need negligible maintenance. 
2. They occupy minimum floor space. 


3. They can be supplied with in- 
dividual contactor panels as 
illustrated. 


4. Unit type capacitors can be supplied 
for individual motor correction, 


Bryce are one of the largest British manufacturers 
of power capacitors. 


We also build all types of Power Transformers. 


BRYCE ELECTRIC CONSTRUCTION COMPANY LTD. 


KELVIN WORKS * HACKBRIDGE ° SURREY 
WALLINGTON 2601/4 


Associated with HACKBRIDGE CABLE COMPANY LTD, 








Electrical Times, 21 April, 1955 


(Patent Pending) 


ALL-ISOLATING UNIT TYPE ‘Y’ CUBICLE 
SWITCH CONTROL GEAR 


As supplied to the ‘Anglo-lranian Oli Co. Ltd., Aden Refinery 


FEATURING’A NEW RANGE OF FLUSH FRONTED CUBICLE 
UNLOCK-SOLATE GEAR WITH A DIFFERENCE : 
TOTAL ACCESS GIVING :— 
INCREASED SAFETY TO THE ENGINEER AND OPERATOR - 
QUICK AND THOROUGH SERVICING OFF THE BOARD © 
IDEAL CABLING ARRANGEMENTS—SHROUDED TERMINALS @ 
INTERCHANGEABILITY—iIMMEDIATE REPLACEMENT A 
DUSTPROOF INDOOR DESIGN—OR OUTDOOR e 


AND SERVICE IN SAFETY © 


CABLE IN SAFETY WITH SWITCHBOARD 
a oon ALIVE, ALL TERMINALS FULLY SHROU- 
HINGE OPEN i 6 T DED AND POSITIONED FOR EASY 
me CABLING AND JOINTING WITH AMPLE 
WORKING CLEARANCE 
EXTENDING OUR PRESENT RANGE OF SWITCHGEAR 
THIS NEW DESIGN PROVIDES A SOLUTION TO MANY 
INSTALLATION PROBLEMS WHERE SYMMETRICAL 


APPEARANCE AND COMPACTNESS ARE ESSENTIAL. 





COMPLETE ACCESSIBILITY TO ALL STARTERS AND SUITABLE FOR ALL CLIMATIC CONDITIONS. 


PUSED SWITCHES, MOUNTED ON LIFT-OFF DOORS. 
& MECHANICAL'AND ELECTRICAL INTERLOCKS. | 


ELECTRO MECHANICAL MNFG. CO. LTD. 


SCARBOROUGH 


LPT OUT FOR London Office and Showroom: Grand Buildings, Trafalgar Square, W.C.2 Phone: Whitehall 3530 
MAINTENANCE OR REPLACEMENT Associated with Yorkshire Switchgear & Eng. Co. Led. 





INTERCHANGEABLE j 
Fixing Dimensions 


also 
Interchangeable Dimensions : 
with New American N.E.M.A. sizes 


-MAXIMUM OUTPUT 
-MINIMUM DIMENSIONS 


Send for List B15 for full details 


~ LANCASHIRE DYNAMO & CRYPTO LTD 


THE SYMBOL 
OF POWER AND SERVICE 
FOR OVER 50 YEARS London & Export Office 
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WHICHEVER TYPE YOU REQUIRE 








CHOOSE leetart ENERAL 
cables 


AND ORDER FROM THE &G.C 


THE GENERAL ELECTRIC CO. LTD + MAGNET HOUSE - KINGSWAY »- LONDON - W.C.2 
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SHARING THE NUCLEUS 

Che draft agreement approved last week by the N.A.T.O. 
Council, under which members will receive nuclear informa- 
tion from the U.S.A., may prove of considerable electrical 
engineering importance. Effectively the agreement is confined 
to military applications of nuclear energy, and there is a pro- 
viso that any information transmitted “shall be used exclu- 
sively for the preparation of and implementation of N.A.T.O. 
defence plans.” It seems improbable, however, that the agree- 
ment can fail to have some effect on the speed of development 
of peaceful uses of nuclear energy. The U.S. unwillingness 
to share nuclear information has inevitably meant that other 
countries have withheld details of their own developments in 
industrial nucleonics. Further, since military considerations 
have had the principal effect in limiting publication of nuclear 
information, any relaxation here must spread throughout the 
whole field of nuclear research. Of course, know-how in 
nuclear power technology will remain far too valuable an 
industrial possession to be freely published, but any develop- 
ment towards bringing nuclear science and engineering to the 
accepted stage of exchange of ideas through the technical 
press and learned societies must greatly accelerate progress. 
Thus the N.A.T.O. announcement, although made in a con- 
text that gives full weight to the grimmer side of nuclear 
development, should in the long run advance the peaceful 
applications. This is a particularly timely move in view of 
the forthcoming international conference at Geneva which is 
to discuss the many aspects of the peaceful uses of nuclear 
energy, with particularly close attention to matters important 
in the design and operation of nuclear power stations. 


GERMANIUM IN THE POWER FIELD 


Possibly no recent electrical development has been pursued 
with such vigour as that of semi-conductors. This is par- 
ticularly so as far as germanium and other rare metals are 
concerned: the copper-oxide and selenium rectifier have of 
course been long with us. In addition to the use of these 
most fascinating substances as rectifiers and amplifiers for 
small current circuits (a field in which they are already well 
proved) they have also great potentialities for heavy power 
applications. Already, at least two large current germanium 
rectifiers have been built and are operating on an experimental 
basis in this country. Now it is announced that a commercial 
unit is available, on a restricted basis, for use with medium 
voltage and current applications. Four such units, in a bridge 
circuit can, it is claimed, give an output of 1 kW d.c. with an 
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input voltage of 50 V ac. The advantages of the ger- 
manium rectifier lie principally in its small size and high 
efficiency, but it suffers from the defect that its current 
carrying capacity falls off rapidly with increase in tem- 
perature. The present operational limit is only 55° C 
and this tends to nullify the advantage of small dimen- 
sions, as cooling fins must normally be introduced 
for maximum efficiency. Development is still in 
its infancy, but semi-conductor theory is becoming 
clearer as the research resources of industry are 
deployed, and this must in turn lead to further improve- 
ments in performance. The advantages of a compact, 
static rectifier of large capacity are self-evident, par- 
ticularly in chemical and traction applications. But 
until a higher temperature limit can be attained, the 
germanium power rectifier must be treated with caution. 


HIRE PURCHASE LIGHTING 

Fluorescent lamps in their early forms were generally 
recognised as unsuitable for installation in the living 
rooms of most houses. Subsequent extensions in the 
colour range and the development of instant-start cir- 
cuits have greatly widened the scope of their applica- 
tions, yet still there is no perceptible rush to have 
fluorescent fittings in the drawing room. Fluorescent 
lighting will nearly always bring increased lumens per 
square foot at a somewhat lower energy cost than is 
obtainable with the usual incandescent lamp installation. 
The former advantage is likely to prove only slightly 
attractive in the present sad state of illumination-un- 
consciousness which marks too many of us in off-duty 
hours: the chance of effecting economy might be 


expected to have some result, were it not quite swamped 
by the counter-effect of the relatively high initial cost 


of fluorescent fittings and control gear. In an article 
on a later page discussing the whole problem of home 
fluorescent lighting, Mr W. A. Stickley finds the answer 
to this difficulty in the well-tried aid of hire purchase. 
This may indeed be an effective solution, but it is noi 
immediately applicable. Before it can be organised, 
someone must find it worth while to push this form of 
lighting, and householders must be persuaded to want it. 
Securing this general desire, presumably by setting a 
fashion, is likely to be a prolonged and difficult task : 
but it may be worth while to tackle it. The most likely 
road to success in extending the application of fluores- 
cent lighting remains in educating everyone in the many 
advantages of a good level of illumination intensity. 


SPACE TO EXPAND 

Better working at lower cost is surely the acme of en- 
gineering design. This, in effect, is what Mr W. Holttum 
claims to achieve in his paper on cable supports 
which was presented to the LE.E. Utilisation Section 
last week. He holds that when cables are installed on 
hooks and brackets, in the way familiar alongside rail- 
way lines, the supports are usually placed undesirably 
close together. A greater distance apart, and an inten- 
tionally introduced sag in the cable should lead to fewer 
cracked sheaths resulting from the localised effects of 
thermal expansion and contraction in cables. Increased 
spacing would also, as an incidental advantage, give 
some savings in respect of the supports themselves, since 
fewer would be required. The author backed up his 
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claims by extensive mathematical calculations, but it 
was remarkable how engineers speaking in the discus- 
sion shied away from this opportunity to profit financially 
from the introduction of mathematics into the “art” of 
cable installation. With some reason, they did not like 
the “feel” of the idea: maximum support for maximum 
life seems too much in keeping with normal engineering 
experience to be disturbed. The result was a most lively 
discussion, which while it left Mr Holttum unrepentant, 
elucidated the fact that the trouble he seeks to guard 
against occurs only in extreme conditions of thermal 
cycling. Yet even though this conclusion shows that 
engineers may safely keep their neater short spans in 
most situations, the potential advantages of cost remain 
to recommend the greater spacing. 


DEPARTMENT SERVICE CENTRE 

A new approach to the problem of siting a service 
centre effectively is a promising sign of liveliness by 
the South of Scotland Electricity Board. They have 
tackled the difficulty of getting into a main shopping 
area by establishing a service centre within a large 
departmental store. Co-operation with the store con- 
cerned promises an interested audience for displays and 
demonstrations, while the store’s own electrical depart- 
ment, naturally located nearby, can supplement the 
larger items of electrical equipment to which the service 
centre restricts itself. There are obvious shortcomings 
associated with this arrangement—but these considera- 
tions may pale before the advantages that come from 
catching the consumer in a buying mood. 


C.LG.R.E. REORGANISED 

The new procedure to be adopted by C.I.G.R.E. in 
its future meetings must inevitably lead to discussion, 
and perhaps concern on the part of some regular dele- 
gates. Relegation of certain subjects to a position of 
four-yearly discussion must necessarily upset those 
whose work is primarily concerned with such sections 
of electrical development; but it is difficult to see what 
other course could practicably have been taken by the 
Administrative Council. The simultaneous meeting 
system adopted since the 1946 conference has proved 
only partially satisfactory ds it has been impossible to 
separate the subject matter of each discussion sufficiently 
to avoid a mutual clash of interests on the part of some 
delegates. This is a natural consequence of the success 
of C.L.G.R.E. as an international forum on electrical 
technology. In the last conference for example no less 
than thirteen simultaneous sessions were held: under 
the new regime these will be cut down to three, and 
the subjects concerned will, it is hoped, now be 
sufficiently diverse. The selection of the topics to be 
discussed at four-yearly intervals has been made on the 
assumption that development in those fields will be 
comparatively slow; and here perhaps lies a weakness 
in the system. It is quite possible for a major 
change in technique or a new line of approach to 
revolutionise any branch of electrical 
technology at comparatively short 
notice. In such circumstances suffi- 
cient flexibility of procedure should 
be available to deal with circum- ie 
stances as they arise. 
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Fluorescent Lighting in the Home 


for the good lighting of business premises that there 

may be some cause for speculating why this now 
well established form of lighting has not yet been used 
to any great extent in the “small” home. It is the purpose 
of this article to discuss some of the problems to be faced 
if fluorescent lighting is to become generally available to 
those householders in the lower income group. No attempt 
is made to specify luxury lighting designs, but the essential 
requirements for good practical lighting are considered 
and discussed. The practice of “handy-man’”’ installation 
would negate the primary aim of introducing good lighting 
practice into the home, and would eventually, as a result 
of dissatisfaction with poor quality installations, reflect 
discredit on the industry as a whole. 

It has been the writer’s experience over the years that 
although the majority of users are satisfied (or even proud 
of) the fluorescent lighting installations at their places 
of business, nearly all will reject the suggestion that they 
should use a similar light source in their own homes. The 
main objections appear to be either cost or the colour of 
the light produced by these lamps. 

To the technician, both these problems are compara- 
tively minor. For cost will always be a relative expression, 
as is seen in the coming of the motor car, radio, television, 
refrigerator, washing machine and other modern devices. 
Further, it is shown later that for only a small capital 
outlay fluorescent lighting can quickly pay for itself either 
by direct saving in the power consumed, or indirectly by 
better use of the extra light made available. Therefore, 
if cost is to be a rejection factor, then it can be due only 
to initial outlay and not to cost over a period. The other 
objection, colour, follows from the usual business con- 
ception of lighting, that is, the maximum light for the 
least power consumption and without particular reference 
to the colour. 

From a technical standpoint, however, a number of real 
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problems have to be considered before-fluorescent lighting 


can be made available for use in small houses, Broadly, 
they can be classified under the headings of, (1) Informa- 
tion, (2) Installation (particularly in existing buildings), 
(3) Radio Interference, (4) Maintenance, and (5) Noise 
(choke vibration). 

All these are, to a certain degree, interdependent. How- 
ever, in the interests of simplicity, the items are dealt with 
separately. 


(1) Information 


By information it is intended to convey that at present 
the public is inclined to “go in for” new electrical appara- 
tus with littke knowledge of the hazards and drawbacks 
which may arise without expert or informed advice, The 
public must therefore be made aware of (or re-educated 
into) a more modern conception of home lighting, and 
advised of the improvements that have taken place, par- 
ticularly in fluorescent lamp and lighting practice, and 
the fact that these new lamps and the associated equipment 
are available and can be applied to their advantage. 

The Daily Press and some periodicals have, in recent 
years, dealt with lighting problems, but usually the 
information so given relates to “luxury” homes rather 
than the “small” homes. Further, in some instances, some 
of the journals have published information which is, to 
say the least of it, not satisfactory. To quote one par 
ticular case, a London daily newspaper published a picture, 
to illustrate an article on lighting, of a bare fluorescent 
lamp fitted just inside the door of a pantry, and in a 
position where not only would the light be between the 
viewer and the contents of the cupboard, but also a lamp 
placed in such a position would certainly be broken in 
the first few days (or hours) following installation. 


Fig. 1. Fluorescent lighting provides an effective means of obtainin 
concealed y wry in a living room. Hidden by the pelmet is a self- 
contained W fitting, supplied from an extension of the original 
tungsten lamps wiring, and in this case a suitable earth was available. 
Table fittings are used only when local lighting is required 
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Fig. 2, Fluorescent lamp circuit with quickstart control gear showing 


the normal lamp suppressor capacitor together with an additional filter 
unit fitted across the supply to reduce mains borne interference 


Fig. 3(a), In its 4 ft, 40 W, size, the single lamp slim batten unit is 

particularly suitable for many domestic uses, especially in bathrooms 

and kitchens. Its companion unit (b) the twin lamp, 2 ft, 20_W fitting, 
provides an acceptable alternative 





Therefore manufacturers and the Technical Press should 
watch the efforts of the less knowledgable publications and 
take steps to assure that information which does reach the 
general public is sound. 


(2) Installation 

Fluorescent lighting can be installed in new houses or 
flats without any particular difficulty, for consultations 
between architects and lighting engineers, followed by 
accurate instructions to electrical contractors will ensure 
good installation. 

Most manufacturers now supply their lighting fixtures 
as a cartoned article complete with small accessories and 
fixing instructions, and therefore no great knowledge of 
fluorescent circuits is required to enable a competent wire- 
man to complete the work. 

In existing premises, and where it is required to make a 
change from tungsten to fluorescent lighting, the position 
will be quite different from that given above. Usually 
the householder will, in the interests of economy, wish to 
use his existing wiring, and in many cases no earth or 
means for earthing is available. It is a first requirement 
for the good and safe operation of fluorescent fixtures that 
a very good earth be made available, for not only is safety 
invelved, but good starting and freedom from radio inter- 
ference cannot be ensured otherwise. 

Existing cables will usually be of sufficiently large cross- 
section to carry the current for the fluorescent fixtures, 
for the input current to them will usually be less than 
that of the filament lamps which they are replacing. This 
must be checked before the installation work is started. 
It should also be noted that old and worn wall switches 
having burnt contacts or with slow make-and-breaks should 
be replaced, for the fluorescent circuit is inductive and 
sparking may result unless the switch is in good condition. 
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Therefore, if the wiring insulation is found to be good, 
the current capacity of the wiring is large enough and 
an earth point is made available, then fluorescent lighting 
can be safely installed. 

A bigger problem arises when a householder wishes to 
modernise his lighting and to re-position the lighting 
points, but objects to the additional cost of wiring to new 
outlets. Unfortunately, he is sometimes tempted to do 
the job himself, and “run a flex” round the wall to limit 
the cost. Such installations are those which give the most 
trouble, and the following paragraphs deal with a problem 
which arises directly from such practices. 


(3) Radio Interference 

Fluorescent lamps in good condition, properly installed 
and fitted with suitable radio suppressors will not cause 
interference to a radio or television set which has also 
been properly installed. The only qualification to this 
statement is that a fluorescent lamp, when approaching 
the end of its 5,000 hours of life, may produce more inter- 
fering waves than can be by-passed by the suppressors 
and some interference will result. Such an effect is an 
indication that the lamp requires changing, for in addition 
to the nuisance of the interference, the light output of 
the lamp will be lower than is considered to be economical. 
Ihe usual suppressors fitted to fluorescent lighting fixtures 
are aS shown in Fig. 2. Additional suppressors fitted 
on the supply may be necessary under some conditions, 
particularly in high density inhabited areas. Such sup- 
pressors, however, will serve a double purpose, for they 
will filter out the interference from many other devices 
such as hairdryers, thermostats, and the like. The detailed 


Fig. 4. A range of simply styled fittings suitable for decorative use in 


the home. All are twin lamp arrangements, (a) being available for 

40 W or 80 W lamps, (b) and (c) different styles for 20 W or 40 W 

lamps, and (d) in a louvred version for use where a higher level of 
illumination is required immediately below the fitting 
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problem of radio suppression has been dealt with in some 
technical journals on a number of occasions, and further 
information on this subject can be obtained from such 
publications.* 


(4) Maintenance 

Manufacturers have, over the years, acquired consider- 
able experience of the requirements for fluorescent light- 
ing, and it can now be said that such equipment is as 
reliable as any other electrical apparatus, and that the 
components are practically everlasting with the exception, 
of course, of the lamp itself. Therefore, the only main- 
tenance required will be lamp replacement and reflector or 
diffuser cleaning. 

It should be noted that although 
now a very reliable component, its use in the smaller home 
is not recommended for it is an expendable item, and 
may make maintenance work more frequent. Although its 
life is much longer than that of the lamp, it must sooner 
or later be replaced. A further objection to the starter 


the starter switch is 


Fig. 5. A louvred ceiling mounted fitting suitable for many domestic 
uses. It is designed for 4, 20 W, 2 ft lamps 

switch is that the two or three “flicks” which precede the 

lamps starting can be objectionable, and quickstarting cit 

cuits are to be preferred. To summarise, the work of main 

taining a fluorescent lighting fixture in 

should consist of not more than cleaning 


replacement 


(5) Noise 


This problem arises from the intense 


good condition 
and lamp 


and periodical reversal of the magnet- 
isation of the tron 
choke or ballast This magnet 
isation reversal is in step with the 
periodicity of the alternating current 
supply, and its effect is to cause a 
low pitched hum to emanate from 
the lighting fixture. In addition to 
the core vibration, additional 
noise may result from a transference 
of the choke vibration to the steel or 
other parts of the lighting fixtures 


core of the 


some 


* “Interference suppression for fluorescent 
lamps” by W. A. Stickley, Evectricat Times 
vol. 121, p. 657, 10 Apr., 1952: Suppres 
sing Radio Interference’ by A P. Hale 
Evecrricat Times, vol. 127, p. 437, 17 Mar 
1955 


Fig. 7. Kitchen in a prefabricated bungalow 
employing a centrally placed twin 20 W fluores- 
cent unit (with ‘3,500 K White’’ lamps) which 
supplies sufficient light for comfortable seeing 
in pantry, refrigerator, cooker oven and under- 
sink cupboard. Cream-white ceiling and pale 
pink walls reflect sufficient light to give an 
appearance of brightness without glare 


Fig. 6. A larger fitting of the more ornamental type which can be used 
for mounting centrally in a large sitting room, particularly with a high 
ceiling. It can be supplied for four 40 W or 80 W lamps 


There is also a possibility of a current being induced into 
surrounding metalwork and adding to the noise 
Considerable success has been achieved by the 
facturers in damping or shielding most of this noise, and 
it could be fairly claimed that the noise from fluorescent 
fittings can be heard only in the quietest situations, Un- 
fortunately, it is in these quiet situations that even the 
slightest trace of fixture hum can be most objectionable, 
and thus more work must be carried out by those con 
cerned before fluorescent lighting can be accepted every 


manu 


where. 

In kitchens, bathrooms or even dining rooms some noise 
can be tolerated, for this slight hum, inherent in the present 
day fluorescent lighting fixtures, is probably the least of 
our worries in this modern, rather noisy, world. Where 
extreme quietness is insisted upon, precautions 
must be taken. This is, at present, usually achieved by 


special 


placing some noise insulating materials between the choke 


and its housing, but a note of warning is needed for the 
choke or ballast temperature may rise to a dangerous 
level if the heat produced is prevented from leaking away 
along the paths arranged for by the fixture designer. 

If it from the foregoing that technically 
there is no objection to fluorescent lighting in the home, 
then it is probably worth considering the application to 


given 


is accepted 


Situations. 





A 


The small home will usually consist of a kitchen, two 
living rooms, two or three bedrooms, a hall or passage 
and a bathroom, The great majority of such houses or 
flats will have in each room or passageway one centrally 
placed ceiling rose as a lighting outlet. The householder 
is left with the job of choosing the shades, reflectors or 
decorative fittings. Such limited provision for lighting has 
been, and still is, the usual practice, and the major require- 
ment has been only that sufficient light can be obtained 
for good seeing in the central area of the room. It is for 
reason of economy only that such conditions continue to 
exist, for the householder is usually in the lower income 
group and every penny spent must give full value. 


Cost and Purchase 

If, for the moment, the initial cost of new lighting is 
ignored, then the fluorescent lamp, with an efficiency 
which is greater than that of the tungsten lamp, will 
certainly recommend itself to the wage earner. The 
advantages are that he can have the same light with a 
considerably lower power consumption, or much more 
light with not greater power consumption than would be 
used by his existing tungsten lighting. Probably he will 
be advised to choose a path somewhere between the two— 
some more light (say an increase of 100%) and a small 
saving in power which will help to offset the initial cost 
of the installation. It is this initial cost which is an 
obstacle which must be overcome, and the electric cooker, 
refrigerator and washing machine industries have solved 
this by making use of hire purchase arrangements. There- 
fore, fluorescent lighting can be made available to the 
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small householder if the industry supports the system of 
hire purchase for complete lighting installations, to include 
the purchase of fixtures and wiring. This practice is 
already established for the lighting of commercial premises. 


Types of Fixtures 

Of the variety of the more utilitarian lighting fittings 
at present available, few are eminently suitable for 
domestic use. Industrial and commercial units (either of 
the batten construction or of the “seagull” type, or com- 
prising a spine to which a suitable reflector is added) 
would not normally be used. On the other hand, the un- 
obstrusive “slim batten” fixture, designed for low ceilings 
and capable of being fitted with plastic or glass diffusers, 
is, in its 2ft and 4ft lamp sizes, particularly suitable for 
kitchens (Fig. 7) or bathroom use. It can, moreover, be 
applied in social rooms but, as shown in the living room 
in Fig. 1, it should then preferably be fitted behind a 
valance or concealed in some other way from direct vision. 

Fittings of a more decorative character, and having suit- 
able diffusers or louvres attached to eliminate or minimise 
direct light from the lamp may appeal to those who prefer 
a centrally placed ornamental lighting fixture in sitting or 
dining rooms. Larger fittings of the multiple 4 ft or 5 ft 
lamp types will usually be considered too bulky and 
expensive for the very small home. Moreover, it is 
questionable whether social rooms are best served by 
fluorescent fittings which are centrally placed and of the 
pendant type. The subject of domestic fitting design is 
outside the immediate scope of this article, but it is hoped 
in a later article to go into this question more fully. 






























































Fig. 8. 


(larger circles) give sufficient light. 


Light distribution in the average small home. Figures in the small circles are of Im/sq ft, measured at 3 ft 6in. from the floor. For 
fluorescent lighting, ‘3,500 K White’’ lamps were used but ‘‘Peach’’ or ‘‘Warm White’’ would have been satisfactory. Whichever colour is 
chosen, all lamps should be of the same colour throughout the house. (a) Lounge (size 14 by 20 ft): two 100 W, tungsten lamp, bowl fittings 


A change to fluorescent would achieve better light distribution and cheaper running. (b) Lounge: the 


room as (a) above with three 40 W fluorescent (thick black lines) fixtures hidden behind pelmets or diffusing valences. The dotted circle 
indicates a table or stand lamp used when a local light only is required. (c) Dining Room (size 14 by 16 ft): the single 100 W tungsten lamp is 
covered by an imitation parchment shade. The light is sufficient only in the central area of the room. (d) Dining Room: a twin 40 W decorative 
fluorescent fixture provides plenty of light in all parts of the room. (e) Kitchen (12 by 15 ft): a translucent plastic shade houses a 100 W 
pearl lamp. The corners of the kitchen are ill-lit and insufficient light enters the pantry. (f) Kitchen: improved generol lighting results from 


the use of a twin 20 W bare lamp fluorescent fixture. 


The saving in power is approx. 50%, 
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Many lighting installations make use of blue-white 
lamps (“north-light,” “daylight,” and the like) and most 
of the colour objections arise from experience of these 
“commercial” colours of fluorescent lamps. The newer 
lamps—“Warm White,” “Warm White de Luxe.” “Peach” 
and “3,500°K White” can, if properly applied, supply the 
right colour light for the home, and if the wall and ceiling 
colours are also correctly chosen, then the maximum light 
with a pleasant and not unnatural effect can be obtained. 
Wall coverings of cream-white or pink-white will, in 
general, be found to be the most suitable colours to be 
used, for pastel shades with a predominance of blue tint 
will certainly reflect back the blue light from the lamps. 
It is the excessive blue content of the fluorescent lamp 
which is its least desirable feature. 

Colour perception must be linked with the quantity of 
available light, for with insufficient light colour cannot be 
properly assessed, Some indication of the amount of light 
usually found in the small home is shown by Fig. 8(c). It 
can be seen that although the light level in the region of 


645 


the centrally placed tungsten lamp is, at least, useful, the 
areas outside are insufficiently lit. The details of objects 
in this outer area will not be clearly seen, and printed 
matter can be read only with difficulty. The recommended 
minimum light level for the normal home would be not 
less than 5 Im/sq ft (10 would be better) in the working 
plane. To achieve this figure with tungsten lighting in 
most of the living space of a room would mean an increase 
in lamp watts of the order of twice the existing power and 
with better distributing reflectors. Fluorescent lighting 
would achieve this with lower running costs. Thus the 
comment made earlier that a compromise between cost 
and the required light is probably justified. Fig. 8 shows 
diagrammatically six typical rooms, and spot checks taken 
of the light levels obtained with some variously positioned 
tungsten and fluorescent lamps. The actual results shown 
would not apply in all situations, and it is recommended 
that those dealing with this problem should make good 
use of a lightmeter and the datas made available in the 
various lighting publications. 





C.LG.R.E. Procedure Reorganised 
gaa fe ag with the difficulty of dealing ade- 

A quately with several groups of papers and discussions 
within a limited time, the Administrative Council of 
C.LG.R.E. (International Conference on Large Electric 
Systems) has decided to modify the present system. Up to 
the present, each group was dealt with at each session, and 
in the majority of cases two meetings were devoted to it. 
Some groups, however, where advances in technique are 
continuous and rapid, must necessarily be discussed at 
each two-yearly Conference, but in other groups, progress 
is not so fast and it is felt that it will be probably sufficient 
tor them to be discussed at four yearly intervals. 

The papers have, therefore, been divided into two main 
categories. In the first, which will be dealt with at each 
conference, are Group 11—alternators; Group 1|2—trans- 
formers; Group 13—circuit-breakers; Group 32—stability; 
Group 40-42—extra high voltages. The second category 
has been divided into two series, of which the first com- 
prises all groups dealing with overhead and underground 
lines, with the addition of relaying and direct current. 

The second series includes the remainder of the subjects, 
namely insulating oils, substations, lighting and surges, 
teletransmissions, telephone and radio disturbances, and 
insulation co-ordination. The first of these two series will 
be discussed in 1956 and the second in 1958. 

By this means there will only be eleven groups dealt 
with at the 1956 Conference instead of 27 as in 1954, and 
only three pairs of simultaneous meetings will take place, 
namely alternators and cables; transformers and towers, 
and circuit-breakers and overhead lines. The subjects of 
these simultaneous meetings are so different that it is hoped 
that no delegate should have to make a decision as to 
which one to attend. 

A second feature introduced by the Administrative 
Council is that of “preferential subjects.” It is felt that 
there are some topics which are of primary interest at the 
moment, and that attention should be concentrated largely 
on these. A list of these “preferential subjects” in the 
various Groups has been drawn up and the National Com- 
mittees have been invited to obtain papers relating to them. 

Since the number of Groups to be discussed in 1956 
will be smaller than at previous conventions, the number 
of papers to be presented will also be less, and has been 
fixed by the Council at 100, of which 25 will be reserved 
for the Study Committees and 75 (instead of 111) will be 
divided among the National Committees. 


New Cable Ratings 


Pec laid direct in the ground, in underground ducts 
and in air are dealt with in a new E.R.A. report pub- 
lished this week as Ref. F/T 183 “Current Ratings for 
Paper-Insulated Cables to B.S. 480: 1954 and Varnished- 
Cambric-Insulated Cables to B.S. 608: 1955.” (Price 5s.) 
This report is a direct successor to F/T 187. It differs, how- 
ever, in many respects, notably in being based on higher 
working temperatures for cables up to 66kV. 

The report consists essentially of tables giving ampere 
ratings for continuous loading of paper-insulated lead- 
covered and served cables, Rating factors are given for 


various conditions of installation, for aluminium-sheathed 


cables with copper conductors, for unserved cables and for 
certain systems of operation and installation. 

Where appropriate, the tables give current ratings for 
thermal resistivities of soil equal to 90 and 120 thermal 
ohm cm. These are reckoned to cover the range of values 
commonly encountered in Great Britain, but ratings cor- 
responding to values outside these limits are provided for 
in tables of rating factors. It is strongly emphasised in the 
report that actual measurements of soil thermal! resistivity 
at the proposed depth of laying should be made along the 
route prior to laying the cables where practicable. Some 
guidance to the selection of a value of soil thermal resistivity 
is given in the report. 

It is remarked in the report that in certain soils the 
thermal resistivity may be increased by drying out the soil 
in the neighbourhood of the cable. This is indicated by the 
so-called sphere method of determining soil-resistivity, but 
not by the alternatives, the needle and the soil constitution 
methods. 

Standard ground temperature is taken as 15° C for the 
purposes of the tables, and ambient air temperature as 
25°C. Maximum conductor temperatures, which are based 
on recommendations of the Cable Makers’ Association, 
vary from 50° C for some lead sheathed, unarmoured 11 kV 
and 22 kV cables in ducts, up to 80° C for some cables of 
3:3 kV and below. 

As mentioned earlier, ratings are based on continuous 
loading. Intermittent loading is dealt with by means of 
rating factors. For example, for the case of cables laid 
direct in the ground, there are factors for 8 hours on and 
16 off, in table form, and for | hour ratings after various 
levels of continuous loading, in the form of curves. 

Further information on cyclic loading is to be given in 
Report F/T 186, now in preparation. 
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AND GIVES FOUR TIMES 


MORE OUTPUT 


By A. KISLEV 


(Palestine Electric Corpn. Ltd.) 


Sliding Board for Meter 


for electricity meters correspondingly increases, which 

means that meter testing facilities of both meter manu- 
facturers and the supply organisation have to be enlarged. 
Moreover, such test laboratories will also have to cope with 
greater numbers of old meters returned for periodic testing 
and overhaul 

In some cases, meter testing laboratories may be able 
to increase their output merely by the addition of new 
test boards, the extra floor space required being then avail- 
able. On the other hand, the older laboratories may not 
be able to expand for this purely physical reason, whilst 
expansion may, quite simply, be limited by financial restric- 
tions imposed by management on what it considers to be an 
“unprofitable branch of its organisation.”” From these con- 
ditions, ensuing bottlenecks in the laboratory cause con- 
siderable disruptions in the orderly cycle of work, and 
consequently lower its quality. 

This problem is particularly acute in Israel because the 
population has doubled since the establishment of the 
State. To provide for this, and also for the rapid expan- 
sion of agriculture and industry, the power output had to 
be raised by about 350%. This was done by increasing 
the generating capacity of the power stations and adding 
distribution systems and other auxiliaries. At the same 
time, the number of meters supplied to consumers in- 
creased accordingly. 

The exceptional demand for meters will continue for 
many years to come as Israel is an immigration country 
whose agricultural settlements and, to some extent, indus- 
trial undertakings, are being established in sections that 
up to now have been mostly desert spaces. In order to 
dea! with this demand and taking into consideration 
various factors, such as limited floor space and other 
reasons, experiments were carried out with single-phase 
testing boards with a view to improving their construction. 


[« an expanding electricity supply industry the demand 


Fig. | (above). The experimental test board with sliding frames on which 
thre: rows of meters are mounted with the special clamping device 


A few years ago an “automatic” test board on which 
various types of single-phase meters could be hooked and 
tested without having to use individual wires for each 
meter (Fig. 3) was erected at the Haifa meter laboratory of 
the Palestine Electric Corpn. and a complete description of 
this board was given at the time.* This improved board 
enabled output of meters to be increased by about 50% 
without any additional floor space being used. 


Sliding Test Board 

Within a few years, however, even the improved boards 
could not cope with the ever-increasing demand for tested 
meters. At the same time other work carried out by the 
laboratory also increased. Consequently a new laboratory 
was erected, designed with an eye to the future. Encouraged 
by the early success in solving the problem of higher 
output by improving test boards and working methods, 
further advancements were sought. As a result, a “sliding” 
test board for single-phase meters was designed and con- 
structed. This test board (Figs. | and 2) was erected only 
in part to enable observation of its efficiency under prac- 
tical conditions. 

The improvements in the board are based on two main 
ideas, firstly, that of having rows of meters hooked to 
frames which can be slid up and down, and, secondly, the 
utilisation in conjunction with the sliding rows of the 
whole room space from floor to ceiling. The installation 
is in two principal sections, comprising the lower part 
which forms a table and carries the standard meter, and 
the main framework on which two frames carrying rows 
of meters slide up and down. Fig. | shows the front frame 
raised to the top with the meters facing forward, while in 
Fig. 2 this arrangement is shown diag ammatica!ly in end 
view, indicating the simplicity of construction. 

Movement of the frames is effected by a small electric 
motor mounted at the base of the board. This need be 


**Testing Single-Phase Meters,” by "A. Kissethof, Evacrascat 
Times, Vol, 119, page S511, 29th March, 1951. 
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a low capacity motor as it has to supply only the friction 
losses since the two frames balance each other. On one 
side of the board there is a cubicle for supplying the 
phantom load for the testing. 

The main reason for this design was the desire to in- 
crease the comfort and ease of the tester by enabling him 
to bring any row of meters into his line of vision, no 
matter whether he is standing or sitting. The most 
favourable condition is when the meters are in his direct 
line of vision—in this position every part of the meter 
is clearly seen and is easily accessible. In Fig. | the forward 
meter frame can be seen at about 3 ft 9 in. (11S cm) from 
the floor. It should be pointed out that the ordinary 
chair will be changed for a wheeled type 

The original test boards were constructed so that the 
row was at the height of about 5 ft 6 in. (165 cm) from 
the floor—the eye level of the average tester while standing 
In order to inspect meters which are in the lower row (10 
to 15 in. below the top row) the tester has to stoop while 
standing. This uncomfortable position may have its eflect 
on the efficiency and quality of work of the tester 


Putting Vertical Space To Use 
The daily average demand for tested meters is the 
decisive factor in determining the number of testing boards 


and, consequently, the space alloted to the laboratory. 
Most laboratories 


use testing boards of 
two rows of meters. 
The height of these 
boards is about 5 ft 
9 in, (170 cm) which, 
in laboratories which 
are some 13 ft (4 m) 
from floor to ceiling, 
leaves 7 ft 6 in 
(230 cm) of verti 
The sliding test 
this space 


Testing 


Fig. 2. End view of the sliding 

meter test board showing the 

arrangement for moving the frames 
upwards and downwards 


23 


unused 
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cal space 
board utilises 
and enables the  simul- 
taneous testing of a large 
number of meters at 
greater convenience 

The experimental 
ing test board constructed 
at the Haifa meter testing 
laboratory has a height of 
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just over 7 ft (215cm) and it holds, as seen in Fig 1, two 
sliding frames of three rows of 15 meters each row or a 
total of 90 meters. It would be quite easy to add another 
row to each frame, thus bringing the total number of 
meters to 120 on the existing board. When the test board 
is completed, however, it will reach the ceiling and will 
have eight rows of meters on each of the two frames—240 
meters in all. In order to be able to lower the top row 
to the line of vision of the tester, a trench, not deep, will 
have to be dug in the floor, so that the frame may extend 
sufficiently far downwards 

The sliding test board has a greater capacity than the 
boards used up to now with a resultingly greater output, 
especially because the meters are tested by putting them 
on load and comparing their readings with the reading 
of the standard test meter. By using this system we can 
test four times the former amount of meters on one board 
at the same time. A lower figure would be obtained if the 
meters were to be tested individually on one of the loads 
(by counting the rotations of the disc) 

As the sliding test board requires double the floor space 
of the regular test board, its capacity has to be compared 
to that of two boards which carry 30 meters each. It 
should be pointed out that just one work-hour is needed to 
hook and take off 240 meters by using “automatic” con- 
nection and disconnection of the meters, which has been 
in use locally for several years and was described in the 
article referred to earlier 

This construction will be of even greater advantage in 
the case of two-floor laboratories, of which there are many, 
by economising in transportation of single-phase meters, 
In such laboratories the ground floor is used for storage 
and the heavy workshop, whereas the first floor is used for 
testing and fine mechanical work. By erecting the sliding 
test board so that the frames can move from the ground 
floor to the first floor through slits in the ceiling of the 
store, the transport of meters by lifts and through the test 
room can be eliminated. Meters can be hooked to the 
frames in the store room, lifted with the frame to the first 
floor and tested, lowered back to the ground floor, taken 
off and shipped to consumers, or further storage. 

After several months observations of the experimental 
sliding test board at work, it is now possible to conclude 
that, with the completed board, the general output of tested 
meters should be greater by 300 accomplished at a 
reduced cost of test per unit, and at a considerable saving 


an important consideration 


in floor space 


Fig. 3. This is the original test board in use at Haifa in which special meter clamps are used to 
eliminate each meter being individually wired 
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IBIBAIDIBIRS’ \YUBWYS 


Apprentices and National Service 


HIS is purely the opinion and experience of one 
national serviceman and may not, of course, be 
typical of the majority, 

We are all loath, at any age, to be forced into national 
service, but we do hope to increase our experience, of 
our own trade, during this period of our lives. This hope 
is dashed for many of us even before being actually called 
to service. Many young men are routed to a service or 
corps totally unsuited to their particular skill. If one is 
actually lucky enough—for often it seems pure luck—to 
be incorporated into a branch of the services offering 
opportunities, it is indeed a fortunate man who does find 
employment, to the best of his ability, in his own trade. 

Here I can only write from personal experience of the 
Army, the Royal Engineers in particular, and its method 
of tradesman selection, Each young man is called, during 
his first weeks of service, to an interview with a selection 
officer. Often this officer, through no fault of his own, 
has no personal knowledge of the trade, and its qualifica- 
tions, in which the young man hopes to be employed. The 
whole future career, during the next two years of the 
national serviceman, depends on this interview. If the 
selection officer decides with references to standards laid 
down, that the man is unsuitable he is then doomed, at 
the best, to passing the next two years in a trade for which 
he may be partially trained by the Army. 

On the other hand, the young man may proceed for 
interview with an officer dealing with his own particular 
trade. In the great majority of cases, the young man is 
not allowed to proceed further than the lowest grade in 
his trade. This is often true of a man who would be 
regarded by civil employers to be very highly skilled and 
qualified. It is only much later, in the period of national 
service, that the higher grades become open to the indi- 
vidual, This of course means that, for at least the greater 
part of his service, the young man must be employed at 
a lower standard than that of which he is capable: a waste 
of skill and a situation which accounts for much of the 
apathy which is prevalent in the services. 

The tradesman may gain in experience as a national 
serviceman, but he is the exception rather than the rule. 

Sapper, 
GERMANY 


National Certificate Courses 


READ with interest the report on the recent I.E.E. 

annual dinner and the speech by the president, regard- 
ing the continued status of the professional engineer, 
coup'ed in almost the same breath with the plea for more 
science teaching in schools and colleges. 

Whilst it cannot be denied that the increasing flow of 
young blood necessary for the expanding field of science 
can only be obtained by putting forward the claims of 
science, for the consideration of the scholar at the earliest 
possible moment, the problem can be eased in other ways. 
It could be interesting and instructive to look more closely 
into the present-day problem of the student, with par- 
ticular emphasis on evening class students. 

The majority of our potential engineers seem likely to 
be evening students, and herein lies the crux of the problem 
of the continuing shortage of engineers. 

I would suggest that the course of study for O.N.C, 
and H.N.C., which now occupies 10 months of the year, 
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is far too long, and is completely unrelated to the social 
conditions today extant. It is necessary to spend, each 
week, three evenings at lectures and at least two other 
evenings writing up laboratory reports and homework. 
This, coupled with the length of the school year, is the 
cause of much worry at home and, bearing in mind the 
age of evening students, may, and does, cause marital 
trouble. The result is inevitable and classes dwindle, 
sometimes to extinction. 

The answer to this very real problem is not for the LE.E., 
ostrich-like, to bury its head in the dust of its progenitors 
and produce the stock phrase “We had to do it!” That 
is a complete evasion and the results are already apparent. 

It would appear that only a radical revision of the com- 
plete Higher Nationa! Certificate course can produce a 
syllabus which is capable of meeting the requirements 
of both profession and student. The extension of the 
H.N.C, course to three years will not ease the situation in 
respect of overall time taken and it should be considered 
whether in light of the tremendous scope now open to 
electrical engineers a less general course could not be 
made available. As a result of enquiries, | gather that 
many students would not object to a six-year course lead- 
ing to H.N.C., with another year for endorsement subjects, 
but with the proviso that each year only occupies approxi- 
mately six working months. This latter time factor is very 
important and more to be considered than the length of 
the whole course. Maybe this could only be achieved by 
much alteration in syllabus and possibly by creating two 
new, more specialised courses, wherein the shortage of 
trained teaching personnel would again be a handicap. 
This latter I consider would be small, compared with the 
inevitable shortage of engineers, as the variety of electrical 
application increases, 

It can also be argued that there is room for a person 
who may be classed as an engineer, whilst not being of 
professional status. For example, many advertisements in 
the “situations vacant” columns of various journals call 
for, “Engineers, preferably with O.N.C. or H.N.C.,” show- 
ing that the practical man is still accepted as an engineer! 
Could it not be made possible for anyone to take a course 
of study without necessarily passing any examinations, 
but of necessity obtaining a fairly high percentage of 
laboratory and homework marks. I know that this may 
be a somewhat revolutionary concept, but before it be 
summarily dismissed from consideration, could not the 
broad aspect of the situation be reviewed. 

D. J. Cheeseman, 
SUTTON COLDFIELD, BIRMINGHAM 


Silicone-Coated Fluorescent Tubes 


T is interesting to read a recent announcement in the 
Technical Press that certain manufacturers are now mar- 
keting fluorescent tubes with a silicone varnish coating for 
use in circuits which do not employ starter switches. I am 
sure that many of your readers must be well aware that 
this Company has been marketing Atlas Quickstart fluores- 
cent tubes with silicone coating under the description 
“Sylcoated” for the past seven years and has in fact sold 
several millions with this finish. It would seem, therefore, 
that what is hailed as a new development is not new at all. 
H. H., Ballin, Technical Sales Manager, 


ATLAS LIGHTING DIVISION 
THORN ELECTRICAL INDUSTRIES LTD 
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CABLES 


Sagged 


on supports out of the ground are free to expand 

and contract with changes in temperature, This 
leads to deformation of the sheaths, and possibly to their 
fracture, with the risk of penetration of moisture and 
eventual failure of the cable. The prevalence of this fault, 
and available means of preventing it, are discussed in a 
paper by Mr W. HOoLTTUM, M.ENG., M.LE.E. (B.1.C.C.), 
presented to the LE.E. Utilisation Section last Thursday. 
The author states near the beginning of his paper that a 
large amount of lead-sheathed power cable has been 
installed out of doors above ground in this country, sup- 
ported by hooks on posts, and to a more limited extent 
on walls, and that a material portion of it has developed 
sheath fracture, indicated by the appearance of cable 
compound on the surface. Cases of cable failure due to 
this cause are rare, for discharge of compound prevents 
the entry of moisture, but sheath fractures are obvious 
sources of weakness in the future, 

The author sets out the purpose of his paper as “to lead 
to the establishment of the most satisfactory methods 
possible in the light of available knowledge,” but he does 
not claim that the matter can yet be brought to finality. 

If methods of cable installation other than burying in 
the ground are considered, division into two classes is 
possible. The first is continuous support: drawing into 
ducts and pipes; laying in concrete or wood troughing; and 
laying on shelves in station work. The second class is 
intermittent support: supporting on cleats and on hooks. 
The author maintains as a tenable hypothesis that inter- 
mittent support of well-considered design, might give 
service aS good as, or better than, types of continuous 
support where movement is not prevented. 

For the purpose of discussion, a straight run of cable 
carried on intermittent supports is considered. The cable 
is more or less free to move in the supports. At one 
extreme, the supports will be so close together that lateral 
movement is prevented. Away from the ends, expansion 
results only in longitudinal thrust. If the spacing 1s 
increased, a point is reached where each span becomes 
mechanically a strut stressed ready to collapse; eventually 
a few spans bend, and these then accommodate the total 
expansion of the run of cable, the remaining spans staying 
straight. As spacing is still further increased, a further 
critical point is reached at which the weight of the cable 
is just sufficient to cause enough sag in each span to 
accommodate expansion. This is the minimum satisfactory 
spacing, though something a little greater may be desirable, 
and the paper goes on to attempt a determination. 


Lead-Sheathed Cable 


From these considerations, it is clear that support 
spacing should depend on cable weight and stiffness (ratio 
of bending moment to curvature), on the amount of 
expansion and, for lead-sheathed cable, the rate of 
expansion, For lead-sheathed cables, the method adopted 
is to treat the cable as an elastic beam, although very 
slight bending will soon go beyond the elastic limit. The 
contribution in strength of conductor, sheath, armouring, 
etc., are all taken into account. On this basis a formula 
is developed satisfying the criterion proposed above. It is 


Moor strpos HED paper-insulated cables installed 


ON HOOKS 


Installation May Prevent Sheath Cracking 


of the form L'—~FL(G~—logL) = H, where L is the 
distance between supports. The term FL(G—logL) 
provides for the bending moment due to the sheath, and 
H for that due to the wires. For S.L. cables, the spacing 
should be 14 times that obtained with the above formula 
applied to one core. It should be remembered that the 
formula applies to straight, level runs. Table 1 shows 
some typical results. It is suggested that lead-sheathed 
cables should be installed with an initial sag of 2% of the 
cable span. 

Where different cables are run on the same post route 
so that they theoretically require different support spacing, 
a rule suggested is that if the shortest calculated length is 
not less than half the longest, all spans running together 
should be erected on the longest span. If the shortest is 
less than half the longest, then an intermediate support at 
the middle of each long span might be provided if required, 


Aluminium-Sheathed Cable 

Because of the superior mechanical properties of alu- 
minium as compared with lead, aluminium-sheathed cable 
will behave as an elastic beam for a range of bending 
which, with suitable design, will absorb cable expansion. 
The sheath will control mechanical behaviour: the stiffness 
of conductor, armour, etc., can be ignored. The author 
suggests that three principles of accommodating expansion 
in aluminium-sheathed cables are available. 

(a) Beam construction. Supports spaced so that each 
span will take up its expansion by sagging under its own 
weight. 

(b) Provision of expansion bends. Each of these will 
accommodate the expansion of a number of spans, 

(c) Strut construction. Cable clamped at each support 
and given initial deflection up and down in alternate spans, 
Further bending in each span accommodates expansion, 

Discussing these three methods, the author states that 
with beam construction, the straight length between 
supports which is necessary if weight alone give sufficient 
sag to accommodate expansion will usually result in a 
stress beyond the elastic limit. A shorter span is possible 
if an initial sag is provided during installation. Table 2 
gives some calculated spans. The bottom line of the table 


TABLE 1.—~CALCULATED SPAN LENGTHS FOR 3-CORE SOLID- 
Type CABLE WITH ALLOY-E SuHeatnu, S.W.A. 





33 kV, 
screened 


I-l kV, 
belted 


| ttkv, | 


Voltage screened 





0-5 
1146 


0-1 
104-1 


030-75, O1 OS 





Conductor area, sq in. | 0: 
3 


| 
Span, in. a -» | 635 76-1 92-4 77-8 93-0 





TABLE 2.—-CALCULATED SPANS FOR BEAM CONSTRUCTION 
WITH 3-CoRE ALUMINIUM CABLES 





66 kV, 
belted 


22 kV, 
screened 


Il kV, 


Voltage belted 








05) Of OS 
372 (372 
27 6 


0-1 
273 «(277 
18 Sl 


12-8 22-6 32-2 50-3 


Conductor area, sq in...) OF 0-3 0-75 
Maximum span, in. 212 225 272 
Initial deflection, in. | 20 39 64 
Initial deflection for 144 


68 11-9 25-3 





in. span 
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indicates that a 144 in. span is often too short, an excessive 
deflection being required, 

Expansion bend construction involves the cable sliding 
on its support. Each bend should be long enough and 
sufficiently offset from the line of the cable run to accom- 
modate expansion within the elastic limit of the sheath. 
Supports are hooks, with a flat horizontal support at the 
middle of the expansion bend, and clamps mid-way between 
expansion bends. If this method of construction is used, 
expansion bends may be inconveniently large. 

Strut construction permits supports to be placed more 
closely than with beam construction. A hook is provided 
between each pair of clamps to provide the required initial 
deflection. Clamping is necessary to avoid transmission of 
end thrust, 

Summing up the choices for aluminium-sheathed cables, 
the author recommends beam construction for long runs 
approximating to straight. For indoor installations, 
required bends in the run will often accommodate expan- 
sion. The usefulness of strut construction is uncertain. 


Support 

Hooks in use for supporting cables show a wide range 
of designs. The author suggests that for hooks not ex- 
ceeding 3 in. in length, longitudinal shaping is unnecessary, 
though the edges should be radiused } in. The axial! length 
of supports should be related to the bearing pressure on 
the sheath, and he suggests formula for keeping this down 
in the case of lead-sheathed cables. For a three-core cable 
of overall diameter D the required length is 0-43 (D—0-4) 
+025 in. When a support is more than 3 in. long, it should 
be longitudinally curved. For aluminium-sheathed cables, 
the*pressure due to any hook having a flat axial length 
cannot be excessive. 


Handling 


Lead-Sheathed Cable. 
paid off a drum mounted on a railway wagon moving along 
the route, or may be man-handled from a drum in a fixed 
position. In either case, the cable must be laid in the 


Cable along a railway may be 


hooks progressively from one end. If, as recommended, 
initial sag is to be provided, sagging should be carried 
out manually about two spans behind the last hook in 
which the cable has been laid. A straight-edge with a 
projection at the middle equal to the required sag will be 
useful, and it may be necessary to hold down each span 
while the next one is sagged. 

Aluminium-Sheathed Cables.—There has been some 
difficulty with beam construction in achieving regularity, 
particularly where two or more cables are run together, 
and lack of uniformity may be unsightly. It is the author's 
view that straightforward methods of producing satis- 
factory results will be evolved by experience, 


DISCUSSION 

Mr D. B. Hoce (1.C.1L,) said that while only the railways had 
many hundreds of miles of cable installed above ground on sup- 
ports, the oil, steel and chemical industries had appreciable 
lengths run in this way. He described two chemical works 
where there were 48 and 26 miles respectively of h.v. cable 
run outside, and about 300 miles of m.v, cable. In all these 
cases the support spacing was less than that recommended by 
Mr Ho!‘ttum, but no instances of cracked sheaths and com 
pound leakage had come to light during inspections by main- 
tenance engineers, The average spacing in one works, where 
cables were run on sleepers, was between 3 ft 6 in, and 4 ft 6 un 

Mr J. A. Brovonat (British Railways) expressed his dis 
like of hanging cables on hooks, The pclicy of British Railways 
at present was to bury cables where possible, run them in con 
crete troughs as the second choice, and finally run them on 
continuous supports if necessary. He queried the author's 
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statement that 10% of drum lengths along lines had cracked: 
the true figure was that 10% of spans showed trouble, Referring 
to the author’s span length formula, he suggested that this 
carried too far the concept of lead as an elastic metal. 

Mr J. V. Peacock (McLellan and Partners) claimed that ihe 
paper dealt only with extreme cases of cables on intermittent 
supports. He did not think the type of trouble discussed was 
general in industrial situations. Noting that the author 
recommended an initial sag of 2% of span length, he em- 
phasised that the temperature at the time of installation would 
have an effect here. The author’s beam construction, he 
thought, was likely to look untidy, especially where there was 
a mixture of cables in a run. Expansion bends could do much 
to combine safe working with good appearance. 

Mr C. C, Barnes (C.E.A.) remarked that while it was hard 
to quarre| with the theoretical treatment in the paper, no one 
seemed to have tried the results practically. He noted that 
recently cables up to 66 kV had been permitted an extra 10° € 
temperature rise, a change likely to be extended soon to 11 kV 
cables. This meant that troubles with badly installed cables 
might get worse in the future. He called for the publication cf 
recommended span lengths for cables to B.S. 480. 

Mr W. J. Wese (British Railways) said the author’s state- 
ment that intermittent support might be better than continuous 
support should be accepted only with caution. There was little 
service evidence supporting the author's ideas. It was worth 
taking into account (he fact that continuous support cf cables 
usually involved cable troughing, and that this automatically 
gave some sun shielding to cables. Mr Webb went on to say 
that he would have expected the author to give more attention 
to the effects of vibration on cables run alongside railway lines, 

Mr E, A. CULLEN (Eastern E.B.) described various severely 
exposed cable runs for which he had been responsible, but 
which had shown no troubles in spite of short spans. He was 
reluctant to agree with the author about the unsatisfactory 
nature of short spans. It might be, however, that the older 
cables provided a better possibility of internal movement with- 
out sheath stressing. He wondered if design had gone too far 
in the direction of thin sheaths for cables. With regard to 
aluminium cables he asked for less rigid sheaths, so that the 
need to use fixed supports might be avoided. He regarded the 
author's formula for support spacing as so complicated that it 
was likely to be misapplied rather than correctly applied. 

Mr T. S. Pick (London Transport) said that many cables on 
the London Transport system would be 50 years old next week. 
There were very few troubles on the early sections, though 
when pure lead cables had been installed in the middle thirties 
some failure had occurred. The real troubles had come when 
they changed to B.S. 480 cables. These have so thin a sheath 
that sharper bends may occur at support brackets, leading to 
sheath failure. On the Underground the practice was to use 
flat brackets to allow some horizontal movement. The use of 
closely spaced supports was dictated by signalling needs. 

Mr H. Exper (New Zealand Railways) said the trend in 
New Zealand was to go on burying cables. He queried 
whether some troubles with lead sheaths might not be due to 
electrolytic action at supports, 

Mr G. DAVIDSON suggested that the differences between the 
author and his critics might lie in details of cyclic loadings 
to which the various cables were exposed. 

Mr L, GosLanp (E.R.A.) spoke of E.R.A. experiments on the 
thermal expansion of cables. He said that with core, sheath, 
etc., treated mechanically as a composite core, and usual theory 
for compound beams applied, an answer was obtained which 
agreed well with experimental results. A value of 2°5 x 106 
Ib/sq in, for the modules of elasticity of lead was found to 
work well. Mr W. S. Lovery felt that continuous support 
of cables should be best. So far as support spacing was con- 
cerned, he felt that the need for control under short-circuit 
conditions fcr single core cables placed some limitations on 
the choice of support positions, 

Mr W. G. Haw ey considered that the best thing to do 
was to bury cable underground. 

The AurTtor, in his reply, expressed himself unrepentent in 
his views. What was important about his suggestions was that 
they avoided trouble when there was heavy thermal cyclic load- 
ing. He emphasised, however, that the practice he recom- 
mended had not been accepted by any particular company. 
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wiring 





eers to hear the words “sheep,” “cow” and “church” 

coming from the midst of the party. I thought that 
they had all decided to retire to the country and take up 
farming, but it turned out that the discussion was merely 
centred on the ordinary electric bell. The bel! is usually 
looked upon as just another electrical accessory, but 
closer examination shows it to be a most interesting and 
useful piece of apparatus. Size, shape and design of the 
electric bell varies a great deal, depending on the require- 
ments of the situation, Weatherproofing, possibility of 
mechanical damage, flameproofing, etc., all call for special 
manufacture and the range of bells available on the market 
today is very wide indeed. 


| WAS rather surprised, when joining a group of engin- 


Design and Construction 

Quite a number of factors have to be taken into con- 
sideration in the designing of a good bell. Mechanically, 
the bell must be sufficiently robust for the purpose for 
which it is to be used. The contacts must be properly 
mounted and the vibration set up by the operation of the 
bell must in no way upset their adjustment. Domestic 
bells are often housed in wooden cases but the plastic- 
cased jobs are much more popular for these are more 
pleasing to the eye. In the house, of course, there is little 
possibility of mechanical damage although I have found 
that the over-enthusiastic dust around by the housewife 
at this time of year may upset the adjustment of the plastic- 
cased bell. 

When we move into the commercial and industrial field 
we find that be!ls take on a much more robust appearance. 
They become “ironclad” bells and are ideal for most situa- 
tions where mechanical and weather protection is required. 
Where bells are used in tropical conditions the metal parts 
should have a suitable protective finish. If linseed oil is 
used in the manufacture of the insulating materia! of the 
bell then a collection of insects is assured. Insects are a 
real menace in the tropics and precautions must be taken 
against them getting into bells. 

From the electrical aspect, there are, of course, many 
points to be considered. The resistance of the windings 
should not be too low, for the larger the current taken by 
the bell, the more voltage drop will occur in the wiring. 
This would mean that a higher voltage battery or a heavier 
conductor would be necessary. The contacts should be of 
good contact material and silver is used almost universally 
for this purpose. Where a bell is used in damp situations 
it is advisable to use one with the coils wound with enamel- 
insulated wire and the insulation between all current- 
carrying parts should be adequate for the voltage used 


Wiring for Bells 


In houses, the wiring is usually carried out in rubber 
sheathed cable and the circuit served by either a battery 
or a transformer. All too often the bell system is regarded 
as a minor job but, unless care is taken during installation, 


”’ Megohm 


it can prove very troublesome. The front and back door 
pushes are, very often, the ordinary flat-backed bakelite 
type and soon cause trouble due to dampness seeking its 
way into the contacts. Where bell wiring is installed under 
floors and in the roof space, care should be taken to 
protect it from mechanical damage. 

Bells play a large part in the miner's life for they are 
frequently the only means of signalling between shaft 
levels and the winding engine room at the pit-head, On 
more than one occasion I have heard the bell clang three 
times and then felt the cage floor apparently drop from 
under my feet and leave my stomach in mid air. In fiery 
mines, special be'ls are employed to eliminate explosion 
risks. Such bells must be certified as safe by H.M, Mines 
Department, 

lo list the various uses and types of bells would take 
quite some time, and much space, but I hope that when 
next you handle a bell you will think a little more about 
it than you did before. 


Electricity in Churches 

The recent shortages of newspapers has given me the 
opportunity of reading over again the many small book- 
lets which come my way. One of these, The Installation 
of Electricity in Churches, proved very interesting. Issued 
by The Church Information Board, this booklet begins 
with a poem which, in my opinion, is not only amusing 
but also true in its criticisms of electric wiring in churches, 
lo add weight to the contractor’s alleged misdeeds, there 
are four amusing sketches of the “how not to do it” type. 

Getting down to the serious side of the business, the 
booklet goes on to describe the considerations to be borne 
in mind when lighting the church. The basic needs in 
artificial lighting are, to secure ease and safety of move- 
ment where it is required and enable the congregation to 
read matter which may be in small print. Five methods 
of lighting are described and commented upon and careful 
study of these methods is well worth while for much 
information on the feelings of the clergy is given. Advice 
is also given on the choice of fittings to be used and it 
is interesting to note that fluorescent fittings are not 
considered ideal. 

Part 2 of the booklet is devoted to a survey of the con- 
ditions to be observed by electrical contractors and this 
also deals with the recommended systems of wiring. It is 
stressed that great care must be taken when installing the 
wiring to avoid damage to structural features by holes or 
chases, Care must be taken to conceal as much of the 
wiring as possible and to avoid laying it over the surface 
of any carving or paintings. The matter of wiring of 
organs and blowing apparatus is described and certain 
recommendations are made, 

The booklet is extremely useful to the person concerned 
with the wiring of churches and, in my opinion, it should 
be made available to the actual installer in order to convey 
to him the idea behind the scheme of wiring. 
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SUGGESTIONS FOR CHANGES IN THE BRITISH STANDARD 


By H. H. BEGENT, “..2£.,M.A.Le.£. 


or glass insulators does not, in the author’s opinion, 

allow designers freedom to produce the best insu- 

lators for their duty. It is the purpose of the present 
article to develop this view. 

In practice most systems have the neutral earthed, and 
insulated neutrals or reactance-earthed neutrals are not 
dealt with in detail in this article as they represent a very 
small proportion of the new construction of overhead lines 
and substations, The principles involved are, however, the 
same though overvoltages differ. Insulators for overhead 
line and substation work are almost invariably subjected 
to phase-to-earth voltages and not to phase-to-phase volt- 
ages. The subject is, therefore, considered on. the basis of 
phase-to-earth voltage. 

In service the most arduous electrical conditions an 
insulator has to meet are 

Overvoltages due to power frequencies and caused by: 

(a) Ferranti effect giving up to 90% overvoltage which 
may have a duration of several minutes; 

(b) switching of high capacities which may give over- 
voltages of the order of 200%, for durations of up to 
3,000 microseconds; operation of fuses gives over- 
voltages of few microsecond duration up to 4-5 times 
working voltage; 

(c) earth faults which may under certain conditions 
of zero phase sequence impedance and reactance give 
overvoltages of up to 39%, for a few seconds. 

Overvoltage produced by lightning. Overvoltage from 
this cause can exceed two million volts and it is 
uneconomic for insulation to be provided to deal with 
direct strokes. The impulse level to be achieved is, 
therefore, related to the cost of providing reasonable 
reliability in the circumstances where it is applied. Cliff 
has suggested the levels shown in Table | as having 
proved economical in practice for overhead lines, 

It is, therefore, apparent that the most severe conditions 
which an insulator must meet in service are as given in 
Table 2. The insulator will be required to withstand these 


T HE current British specification for outdoor porcelain 


Meavy pollution on all 
washed surface 


Fig. 1. Unsatisfactory experiment disc insulator 


Meavily polluted 
and washed 


very lightly polluted 
and washed 


Fig. 2. Modern insulator which has a good pollution performance (Doulton). 
This has the same overall dimensions and almost the same total creep 
distance as that shown in Fig. | 


conditions given throughout its whole life and under all 
conditions of weather and pollution. 

Porcelain and glass can be accepted as stable materials 
throughout their normal life, and thus the only change in 
the performance of an insulator from its new condition 
will be a change in its surface condition. Tests, therefore, 
must seek to prove that under all service.conditions the 
requirements of Table 2 can be met. 


Pollution 


Pollution is an indefinite factor owing to wide variation 
of the character of pollution and the temperature and 
humidity conditions associated with it. Pollution may 
comprise apparently harmless looking pollen deposited in 
countryside conditions, which adheres closely to the surface 
of the insulator and will, with suitable humidity factors, 
absorb an appreciable amount of moisture and so cause 
distortion of the voltage distribution of an insulator as 
well as substantially increasing its leakage current. A 


IMPULSE FLASHOVER VOLTAGES FOR 
OVERHEAD LINES. 


Wood-pole 
lines 


TABLE |. TYPICAl 





Steel-tower 


System voltage 
lines 


(nominal values) 





kV kV kV 

i 125-175 - 

33 500-700 _ 

66 970-1070 430-760 

110 1130-1330 600-930 

132 1330-1490 760-1100 

165 1450-1600 850-1270 
1270-1780 








220 a 
275 aaa 1440-1950 





second form of natural pollution, which is well-known 
is salt spray. Here again moisture is absorbed and leakage 
currents become excessive leading to flashover, which is 
aggravated by bad voltage distribution, which is attributed 
to the conducting areas formed by the salt. A feature of 
salt spray on insulators is that the pollution may be more 
severe on the protected surface of the insulator as this 
surface is not washed, whereas the upper surfaces are 
washed by rain. The third type of pollution is industrial 
and varies widely in character according to the industries 
involved. It frequently includes bituminous products, 
which are extremely difficult to remove from the insulator 
surface and are not washed off by rain. 

Owing to the variety of these pollutions it has not been 
practical, at present, to specify tests which represent pollu- 
tion conditions and the present British Standard Specifi- 
cation makes some attempt to cater for these pollution 
conditions experienced in service by establishing an 
excessively high flashover test, shown in Table 3. 

It can be argued that insulators produced to this specifi- 
cation with these high overvoltage tests have proved to be 
satisfactory in service, as both the impulse performance 
and the pollution performance bear some very approx- 
imate relationship to the flashover values. This 
approximation, however, is sufficiently inaccurate to justify 
its being abandoned as the sole criterion of the perform- 
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TABLE 2. Most SEVERE CONDITIONS TO BE MET IN SERVICE, 





Power 
Frequency 
r.m.s. 


~ Phase- 
Neutral | Impulse 
Voltage | peak 


Transient 


System 
peak 


Voltage 





Switching Fuse 
kV | kV kV kV 





28:4 

85-5 
171-0 
283°5 
342-0 
427°5 
571°5 


i , *125-175 18-9 
33 | *500-700 57 
66 CO 430-760 114 
110 | 600-930 | 189 
2. | | 760-1100; 228 
165 | 850-1270 285 
220 =| «127 | 1270-1780 381 





275 160 | 1440-1950 | 480 | 720-0 


* Woodpole lines including wood crossarm 





and pole. 


ance of an insulator, for in order to achieve high wet 
flashover values, insulators which are of inferior 
performance under pollution and impulse conditions are 
still designed and used. Mr F. J. Lane, Deputy Chief 
Engineer for the Central Electricity Authority, has stated 
that “For British conditions, however, we have not 
regarded wet flashover tests as being of outstanding 
importance.” 

Apart from the pollution condition, which is the only 
practical condition under which an insulator will flashover 
with power frequency voltages, lightning hazard is the 
other serious cause of insulator failure or flashover and in 
America this has become the basic criterion for the design 
of insulators, Outages due to lightning flashovers damaging 
insulators at 11 kV in the United Kingdom are six times 
the number from any other cause. This evidence serves 
to justify the need for including impulse strength as a 
most important factor in a specification at as high a level 
as possible. Further support for this view is obtained from 
comparison of 11 kV experience with insulated and earthed 
pole top construction, The unearthed pole top, having a 
higher impulse strength, suffers less than a third of the 
outages experienced with earthed pole tops. 


TABLE 3. PRESENT REQUIREMENT, B.S,137: 1937. 





| Working | W.F.O. | W.F.O. 


W.V. 


System | Phase- | *Rating | D.F.O. 
Voltage 


Voltage | Neutral | Number 





kV rw 

6°35 ee ee oe 

6 | Sree 

38 We) Beet 
635 | 210 | 255 
756 | 310 370 
95-4 410 | 475 
126 500 | 590 

| 159 600 | 710 


—— 


| 


| 630 


vraawauew 


S2u2dsAsauq=— 
UNSOBDOU—a& 
DaAaUuUwWin 


275 











*These are the rating numbers which are the most widely 
used for the service voltages specified. 


Whether pollution or lightning is the greater hazard 
depends on the situation. In certain parts of the United 
Kingdom by far the greater number of outages are experi- 
enced due to pollution of insulators, whereas in parts of 
Africa pollution is negligible and lightning stresses are 
severe and frequent. It is, therefore, desirable that the 
insulators should be judged by these two factors—impulse 
levels and performance in pollution conditions—for the 
dry flashover at power frequency and the wet flashover at 
power frequency are of academic interest only as the volt- 
ages concerned cannot be reached in service. 

Impulse tests for either the British wave shape or Ameri- 
can wave shape are universally accepted as a reasonable 
criterion of the performance of an insulator under light- 
ning conditions. An examination of Table 2 shows the 
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desirability of a high impulse level for overhead line and 
substation insulation and a relatively low level for power 
frequency flashover which must be maintained under all 
pollution and atmospheric conditions. It is suggested that 
the desirable test on outdoor insulators should be as given 
in Table 4. 

The Central Electricity Authority have had in operation 
for many years at Croydon a testing station where pollu- 
tion is acute and an acceptance level of performance based 
on leakage surge counts has been established. As a result 
of experience at Croydon, the C.E.A. have defined a con- 
tour of insulator sheds for bushings which has a suitable 
contour for use under pollution conditions. This design 
does not give the highest wet flashover value that could be 
obtained within its overall dimensions, This work, carried 
out under the direction of Dr J. S. Forrest in the C.E.A, 
Research Laboratories, is certainly the most effective 
development in the design of insulator contours in the last 
thirty years. 

An attempt at laboratory reproduction of pollution tests 
has been made in Germany using kieselguhr as the polluting 
agent and might be developed to a standard suitable for 
inclusion in a specification. A suggested pollution test for 
laboratory use is: 

(1) Spray insulator evenly all over with a mixture of 
kieselguhr gum and water. Then spray all over with an 
atomiser spray a saturated solution of sodium chloride 
and water. Place in a chamber having a humidity of 
80°, and subject to specified voltage test. 

(2) Test as (1) but spraying to allow kieselguhr and 
brine to fall on insulator vertically from above. 

(3) Test as (1) but subject to clean rain spray before 
the test voltage to be applied prior to starting rain spray. 
Specification of creepage distance alone, whilst it is a 

useful indication of pollution performance, is not by any 
means an accurate criterion, for example, the top surface 
of an insulator, if curved all the way, will give a much 
worse performance than an insulator incorporating external 
surfaces which are vertical and horizontal. See Figs. | 
and 2, 


Insulator Shape 


This question of shape insulators is of considerable im- 
portance and it is substantially handicapped by present 
specifications. The basic theory on which most insulator 
contours have been designed was accepted in 1914, and is 
still true. It is that the surface of the insulator shall be 
normal to the lines of the electrostatic stresses. This 
results in the minimum voltage gradient across the surface 
of the insulator. This theory applies satisfactorily to clean 
insulators at power frequency but, as has already been 
explained, clean insulators at power frequency are not a 
matter of practical concern. It is of much more import- 
ance that the impulse strength should be high, pollution 
performance should be good. It is found in practice that 
vertical surfaces which are washed are giving substantially 
better pollution performance than curved surfaces, as it is 
found that a curved surface pollutes effectively down to the 


TABLE 4. SUGGESTED TESTS POR OUTDOOR INSULATORS 





50%, Positive 


Impulse 


Power Frequency 
Polluted 


System 





kV kV 
i 125 
33 220 
66 500 
110 625 
132 750 
165 825 
220 1050 
275 1250 
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vertical, whereas a vertical surface, if exposed to the 
washing action of rain, collects 2 minimum amount of 
pollution of any kind; apart from the shape of an insulator 
affecting its pollution performance, it will also substantially 
affect the capacitance voltage distribution across the various 
components of the insulator, and appreciable improvement 
in the performance of insulators can be obtained with the 
assistance of the electrolytic analogue by achieving the 
optimum capacitance distribution both in the clean condi- 
tion and in the wet and dirty condition. 

Impulse levels of most pin and post type insulators are 
substantially influenced by the diameter but increases in 
diameter considerably increase the cost of porcelain insu- 
lators, It is, therefore, most desirable that the maximum 
efficiency of contour within a given diameter shall be 
achieved to give the highest possible impulse level within 
a given cost, without having these desirable criteria reduced 
by being obliged to meet clauses of the current specification 
which are somewhat irrelevant. 

It is, therefore, suggested that the present criteria of wet 
flashover as determining rating number be abandoned 
and the rating be based on impulse flashover and until 
pollution tests are agreed upon, leakage distance be 
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associated with the impulse level as the standard. Work 
in establishing an acceptable pollution test should be 
pressed forward with some urgency. 

Acceptance of these principles will open the door to 
greater improvements in outdoor insulators than has been 
made in the last forty years. 
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ELECTRICAL 


GERMANIUM RECTIFIERS FOR MEDIUM POWER 


ia 


Germanium_rectifier unit with cooling fin assembly to show size 


HE germanium rectifier has, over the past few years, 

I been the subject of extensive research, Now, the 

General Electric Co., Ltd,, has introduced the first 
p-n junction rectifier for medium voltage and power cir- 
cuits to become available in this country on a commercial 
scale. A 50 c/s a.c, full wave bridge rectifier, using four 
of the new type EW54 rectifiers, will provide a maximum 
output power of 1 kW (50 V at 20 amp) with an input 
voltage of 50 V r.m.s. 

The rectifier itself is only 14 in, long and has a maximum 
diameter of { in. The sensitive part is the p-n junction 
which is completely protected against the effects of mois- 
ture by being sealed in a chamber filled with a dry neutral 
gas. As the rating of the rectifier is dependent on the 
maximum temperature attained, the mounting of the unit 
in small cooling fins, or forced cooling, can substantially 
increase the output. 

At 20°C, the typical EW54 rectifier passes a forward 
current of 8 amp for a volt drop of 0-5 V, and a backward 
current of 6mA at —100V. Any increase in temperature 
results in an increase in both the reverse and forward 
currents at specified voltages. The rise in the reverse 
current, means greater power dissipation, but the corres- 


ponding increase in forward current reduces the forward 
resistance and provides some slight compensation. In 
practice, the absolute maximum operating temperature is 
55° C and the maximum storage temperature 70°C. Thus, 
if the cooling can be improved the output will rise, and 
with forced cooling at 20° C a full wave bridge can give 
24-4 amp as compared with 6°8 amp with natural cooling, 
the respective figures at 55° C being 4 amp and 2°4 amp. 

The efficiency of a full wave rectifier working into a 
resistive load has been defined as the product of the 
mean d.c. output voltage and current divided by the 
product of the r.m.s. a.c. input voltage and current. This 
maximum efficiency works out at 81% when using a 
sinusoidal input wave. Germanium rectifiers used in a 
circuit of this type have a rectification efficiency of over 
95%, of the limit value. 

A further feature is that due to its low forward resistance, 
the EW54 exhibits very good regulation. Thus, when a 
50 V r.m.s, input is applied to a full wave bridge, the out 
put current drops from 45 V at zero d.c. load to 44V 
at an output current of 20 amp. This voltage drop corres- 
ponds to an internal forward resistance of about 0-05 ohm. 


Sectional view of rectifier unit (about |} times full-size) 
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INDUSTRIAL MAINTENANCE 





election 


by R. Roberts* 


4 HEOSTATS in various forms abound 

in electrical control equipment, and 
their essential simplicity is such that they 
are seldom given much thought by those 
who use them. Yet although rheostats in 
the larger sizes are most reliable, longer 
life and more satisfactory service can be 
obtained if care is exercised to ensure 
close matching of characteristics to duty 
when they are first installed, and by pay 
ing some attention to routine mainten 
ance later. 

The present notes are concerned with 
those types of rheostats used for 
trolling the fields of rotating electrical 
machinery and for a wide variety of 
other purposes mainly industrial, but it 
with short-time 
rating as used for d.c. motor starting 

Rheostats have been used since the 
early days of the electrical industry when 
to control the current 
permanent 


con 


does not include those 


it was necessary 
given out by the 
magnet-field dynamos used jn the electro 
plating trade. The early rheostats con 
sisted of iron suspended 
between two strips of slate mounted at 
the top and bottom of a_ rectangular 
iron frame with a rudimentary type of 
tapping switch mounted on the lower 
strip, and regulators of this type mounted 
directly on the machine were used for 
controlling the voltage of the early shunt 
field generators Since those days 
rheostats have become an essential both 
in industry and the laboratory as almost 
every development in the application of 
electricity has widened the scope of their 
use. The comparatively new electronic 
branch of the industry uses enormous 
quantities of rheostats which, although 
generally of dimensions and low 
loadirgs, have been responsible for new 
designs which are being increasingly used 
n cther electrical equipment, particularly 
miniaturisation” of control panels 


original 


wire coils 


smal] 


in the 


Types of Construction 
4 rheostat is defined as an 
resistor. so constructed that its resistance 
without opening the 
s connected 


moving 


idjustable 
can be changed 
circuit in which it and con 


sists essentially of a contact 
which connects 
number of fixed 
turn connected t 
resistor. 


In a 


successively with a 
which are in 
suitable 


contacts 
laps on a 
there are no 


slider-type rheostat 
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and Maintenance 


of Control Rheostats 


and the moving brush 


with the 


fixed contacts 
makes 
winding, whilst in the face-plate type the 
fixed contacts are arranged upon a fiat 
panel of suitable insulating material 
and are connected to the resistor, which 

usually mounted on the rear of the 
panel in order to form a complete unit 


direct contact resisto! 


which can be readily removed from its 
protecting Case, 

In the slider type the resistor consists 
heat-resisting former ol 
such as porcelain or 
tube with 
vitreous 


ol (a) a 
insulating material, 
slate, or of a metal 
coated with a 
enamel and (b) a winding of 
wire which is provided with a surface 
film of non-conducting oxide, so that 
turns are in physical contact 
with each other. The former is usually 
of round, rectangular or hexagonal 
ection with a length of from four to ten 
greater than the width, and is 
provided with a moving contact which 
slides along a contact bar mounted 
length-wise above the forme! This tor 
between end 


covered 
mica oF suitable 


resistance 


adjacent 


times 


feet or 
plates to protecting 
fitted A modern development of the 
slider-type is the toroidally-wound rheo 
tat in which the former is a more or less 
complete ring of porcelain with the 
contact brush fixed to a central spindle 
The brush traverses the winding by 
spindle through 


mer is mounted on 


which a cove! 


rotation of the central 
about 320 degrees, 

Ihe face-plate rheostat, also called the 
stud-type, has the fixed contacts arranged 
in an are around the central 
haft which carries the contact arm. As 
there is a limit to the number of contact 
studs which can be conveniently 
with this type, an alternative 
the straight-line type in which the studs 
are arranged in one or more straight lines 
with a slider-type moving coniact which 
is usually operated through the medium 
of a screwed operating shaft. This type 
of rheostat is adapted 
for motor driving and also for manual or 
operating when it is 
number of 


operating 


used 
des gn 


very convenient 


motor desired to 


operate a rheostats simul 
taneously 

When the purchase of 
than a replacement is 
will be found that the 
usually list in their catalogues the 
and small sizes of the 
iype only, so that it 


find that one has to 


i rheostat other 
contemplated it 

manufacturers 
slider 
lace-plate 
usual to 
enquiries 


type 
quite 
send out 


in order to obtain a firm price. If the 
would-be purchaser, when doing this, 
gives a clear picture of his requirements 
with the exact data regarding voltage and 
maximum and minimum currents, he will 
be repaid by obtaining the lowest price 
rheostat which will do the work 
Strange though it may seem, 
some will not deviate from 
their own conception of what is required, 
and a rather common failing is to ove! 
state the current values apparently 
because they cannot trust the manu 
facturers rating his can lead to an 
unreasonably costly article as the amount 
of resistance material used varies as the 
square of the current; it is not always 
realised that a two amp resistance is four 


lor a 
required, 
engineers 


times the size of a one amp resistance of 
the same ohmic value. 
Type Applications 
The slider-type is cheaper than the 
stud-type and allows for a closer adjust 
ment of the resistance value, This type 
is extensively used for lamp dimming, 
baitery charging, speed control of small 
voltage control of small 
When very 
moving 


motors and 
generators close control 1s 
required the 


operated by 


contact can be 
i screwed shaft to which a 
handwheel is fitted or to which a 
fractional power motor can be 
attached enabling the sliding contact to 
be controlled from one or more distant 


horse 


points, 


Slider 
variably 


and toroidal rheostats are in 
fitted with three terminals which 
are connected to the moving contact and 
each end of the winding respectively so 
or potentio 


consisting 


making available either serie 
meter 
of two single units mounted side-by-side 
with the mechanically 
coupled can be specially wound for use 
potentiometer or for the 
two circuits 
An example of the last 
hunt” control of 
where the speed 

progressively low to 
high by from the 
irmature circuit and then inserting resist 
ance in the field circuit 

It ha 


used for 


connections, A glider 


contact brushes 


iS a reversing 
control of simultaneously 
OF In sequence 
mentioned is “series 
a.c/d.c. or d.c, motors, 
raised from the 


withdrawing resistance 


mentioned that sliders are 


lamp 


been 
dimming and in con 
sequence are very uitable for 
lighting works and othe amateur 
dramatic ‘ ¢ If several sliders of 
mounted side by side 


small stage 


the same ngth as 
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uniformly no difficulty is experienced in 
operating all or some of the knobs 
simultaneously by means of a loose rod 
so that simple lighting effecis can be 
obtained. The length of a slider increases 
with the wattage of the lamps to be con- 
trolled and it may therefore be necessary 
to split up some of the heavier loaded 
circuits, 

The general usefulness of the slider- 
type rheosiat for industrial purposes 1s 
restricted because it has the moving 
brush in actual contact with the resist- 
ance wire. It will be appreciated that the 
coniact surface of a round wire is quite 
small and is not uniform inasmuch as, 
although the turns touch each other there 
is a small gap at the contact surlace 
which can trap dust and grit. The heat 
generated also tends to re-oxidise the 
track from which the original insulating 
coat of oxide has been removed, The 
current range is also limited by the 
current carrying capacity of the resistance 
wire, fine wires being best avoided, while 
thick wire is difficult to wind, so that the 
useful range lies between 4 and 20 
amperes, 

Ihe face-plate rheostat as previously 
noied, normally consists of an are of 
contact studs over which the contact 
brush is moved by a hand-wheel, It 
should have a suflicient number of studs 
to prevent arcing as the brush leaves any 
stud, Although rheostat contacts are 
usually operated at a higher temperature 
than other switchgear due to the proxi- 
mity of the resistors and heat flow 
through the connecting wires, it is a fact 
that if the condition mentioned above is 
observed it is very rare for any trouble 
to occur, even when no attention what- 
ever is given, provided the atmosphere is 
reasonably clean, 

When fine regulation is necessary, it 
can be obtained by the use of a dual 
regulator in which two concentric rows 
of studs each have a moving contact 
operated by individual concentrically 
mounted hand-wheels, One row is con- 
nected to a bank of resistors having the 
total ohmic value and current values re- 
quired but with the resistance fairly 
equally divided between the total number 
of studs, whilst the other row is connected 
to a resistor capable of carrying the maxi 
mum current and having a resistance 
value of not less than that between any 
two adjacent studs of the coarse control, 
The total number of steps is in con 
sequence equal to the product of the 
number of steps in each switch, The in- 
crease or decrease in resistance value is 
not, however, continuously progressive 
as with the slider-type rheostat, 


Protection 

The standard type of face-plate rheo- 
stat used in normal situations is the pro- 
tected type which is enclosed in a cast or 
sheet-metal box having ventilating slots 
around the resistors with the switch com- 
pletely enclosed, and provided with feet 
for mounting on a vertical surface such 
as a wall or switchboard, When intended 
for mounting behind a switchboard or in 
a cubicle the open type can be used, 
which consists simply of the resistors 


mounted directly on the back of the 
switch panel which is provided with 
screwed stems for attachment to the 
panel, The protected type is made “drip 
proot” by adding a suitable protecting 
plate to the top of the case arranged so 
that the ventilation is not impeded. For 
outdoor use the box can have louvred 
openings for ventilation, but when the 
rheostat has to be fitted into a totally 
enclosed case, as required to make it 
dust-proof or watertight or flame-proof, 
the resistors have to be considerably de 
rated. A wall mounting rheostat should 
not be used in a horizontal position and 
bench mounting or ceiling mounting en 
closures are available, Face-plate rheo 
stats are not confined to the two-terminal 
series pattern only; three terminals can be 
fitted for potentiometer connection and 
also a variety of interlock contacts, These 
latter are auxiliary contacts which are 
closed, or opened by the moving con 
tact in One or more positions in order to 
make the operation of a contactor o1 
other arrangement dependent on the posi- 
tion of the moving contact, An 
trically operated “full field” interlock 
which is complete in itself can be fitted 
to rheostats intended for use in the 
speed control of motors and ensures that 
the motor starts without any external 
resistance in the shunt field winding 
circuit. 

Other uses of interlock contacts are for 
connecting to other gear to give “off” 


elec 


position, pre-set speeds, inching speeds, 
etc. The intermediate steps of resistance 
are fixed during the manufacture so that 
the purpose for which the rheostat is 


required should always be given. When 
required tor the contro] of a rotating 
machine a graph showing the relation- 
ship between amperes, ohms and stud 
position is greatly to be desired. Rheo- 
stats are usually operated by means of a 
handwheel which can be arranged to 
increase the resistance in circuit by either 
a clockwise or anti-clockwise movement 
and this also should be specified when 
ordering. Meters usually move clockwise 
for an increase in value whether volts, 
amperes or speed and it becomes natural 
to turn a wheel in a clockwise direction 
when an increase is desired. 


Remote Control 

Due to reasons such as space available, 
heating effect, instrument control or con- 
trol from several points it is often desir- 
able to operate a rheostat from a remote 
point and in such cases the moving con- 
tacts can be actuated by a power unit 
such as a geared f.h.p. motor, oil motor, 
hydraulic or pneumatic cylinders. When 
the main concern is the heat generated 
the switch can be separated from the 
resistance and each stud connected up by 
external wiring. If sufficient space is 
not available at the point of operation 
the rheostat switch can be operated from 
the remotely placed handwheel by chain 
and sprockets or a universal-jointed shaft 

Power control is usually adopted either 
as a means for obtaining remote control 
by hand, in which case a geared f.h.p 
motor is used as the driving unit with 
one or more push-button stations as the 
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operating points, or when it is necessary 
for operation to be automatically carried 
out either by a physical or by electrical 
change in the associated equipment. It 
has been proposed that rheostats shall be 
mechanically rated and that hand oper- 
ation shall be regarded as requiring an 
average of two movements per hour, 
cyclic control up to forty movements per 
hour and loop control up to six hundred 
movements per hour. Hand controlled 
rheostats are usually fitted with laminated 
phosphor bronze brushes and the operat- 
ing spindle rotates in a single plain 
bearing fixed in the insulating panel 
whilst the other types are generally fitted 
with metal slipper brushes with the 
operating spindle running in two self- 
lubricating or ball bearings. 

Ihe resistors are usually of nickel- 
copper alloy having a negligible tempera- 
ture coefficient and unless the wire or 
strip is of heavy gauge it is closely sup- 
ported either by winding on to an insu- 
lated former or by weaving with asbestos 
into the form of a flat grid or mat. The 
current rating of the resistors can be such 
that a maximum temperature of 300° € 
is attained by the resistance material it- 
self at the hottest spot, measured by a 
thermocouple in contact with it, but 
since the current is usually being pro- 
gressively reduced as more resistance is 
brought into circuit the average tempera- 
ture of the material is much lower than 
this figure. 


Installation and Maintenance 

When installing a rheostat, it should 
be remembered that the resistors are 
actually heating elements and that the 
best method of removing the heat is by 
allowing the largest possible volume of 
ai at room temperature to pass Over 
them. It should, therefore, be mounted 
with the resistors in a vertical plane with 
sufficient space, above and below, to 
ensure a free air flow. Resistors which 
are reasonably rated for use in a wall 
mounting rheostat may get hot enough 
to cause trouble if the rheostat is fixed 
to the underside of a bench where the 
resistors will be in a horizontal position 
and the air-flow restricted. Slider-type 
rheostats are most frequently used in a 
horizontal position on the laboratory 
bench, but when this type is used for the 
permanent control of some equipment it 
should be mounted in a vertical position, 
preferably so that the sliding contact is 
at the top in the maximum current posi- 
tion. The moving parts of a rheostat 
should be lightly lubricated at intervals 
with vaseline or one of the proprietary 
switchgear lubricants in order to main- 
tain a smooth movement and to prevent 
wear between the studs and the brush. 
The slider-type should have the track on 
the winding kept free from dust and if 
the heat has caused some re-oxidisation 
of the wire it should be cleaned with 
fine emery paper (Grade F.F. or equiva- 
lent) and lightly coated with a colloidal 
graphite solution, if a laminated brush is 
fitted 

It has already been mentioned that a 
sufficient number of contact studs should 
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be provided to prevent any arcing so that 
if this should occur it is evidence of 
wear or, if very bad, of an open circuit 
in the resistor or its connecting leads 
Series-connecting rheostats usually have 
one terminal connected to one end of 
the resistor, with the other connected 
to both brush and to the. opposite end 
of the resistor so that if the brush fails to 
make contact with any stud the circuit 
remains closed, but with all resistance in 
circuit. In such a case the amount of 
arcing when the brush moves out of 
contact will depend upon the voltage 
existing between that stud and the “all 
resistance in” stud 

If, however, some damage has occurred 
so that the resistor is open-circuited at a 
stud then the circuit is actually opened 
when the brush passes over this dead stud 
which, with a highly inductive load such 
as a field coil will maintain the are with 
most unfortunate results unless the sup- 
ply is immediately switched off 

When slight burning has been allowed 
to occur the laminated brush should be 
removed and the contact studs wiped over 


TRUNKING 


EVERAL special features distinguish 
the installation of some 17,000 ft of 
Mazda Universal Lighting Trunking at 
the new assembly factory of Commer 
Cars Ltd. at Dunstable. The illustrations 


below show some details of the installa- 
tion work in progress, and underline the 
advantages of this design of trunking for 


such work. 

The plant is 720 ft long (twelve 60 ft 
bays) by 330 ft wide (three 90 ft bays, one 
60 ft). Each 90 ft bay has four rows of 
lighting fittings, which are Mazda twin- 


to remove any traces of lubricant and 
then cleaned up with a suitable grade of 
emery cloth as mentioned above. 

The brush can be trimmed up with a 
fine file, because emery would leave 
particles between the laminations. As a 
rough guide to the pressure required, the 
contact surface of the brush should lie 
about | in. below the surface when off 
the studs; there is usually sufficient space 
between the end stops in which this test 
can be made. If more serious burning 
or pitting has occurred or if grooves have 
appeared in the studs the rheostat should 
be removed to the bench where the studs 
can be filed and finished down to 
smooth surface. When some of the 
studs are to be replaced these should, if 
necessary, be turned or filed down so 
that when fitted they are only slightly 
proud of the remaining studs and then 
finished off as before. If the brush is 
badly burnt or if the metal has become 
soft due to the heat developed in a bad 
case of burning, a new brush is neces- 
sary and as these usually require filing 
to length, it is well worth while removing 


FEEDS ASSEMBLY 


lamp 80W fluorescent units. In all, 
some 1,600 fittings are used The 
assembly shops have a clear headroom of 
21 ft, and the average illumination at 
working level is 25 lumens/sq ft 

The design of trunking used is nor- 
mally suspended, but in this installation 
it is carried on top of the roof trusses 
and located by special plates. This, of 
course, obviates the use of stirrups, and 
the need for expansion plates, was also 
avoided. The technique of installation 
employed is clearly shown in the illus- 


one of the end stops so that the correct 
length can be gauged by the amount of 
pressure required to lift the brush up on 
to the stud after it has been fitted to the 
switcharm The final operation is to 
level off the contact surface until the 
action is smooth and the path of each 
lamination shows evenly on every stud. 
When wear has taken place the space 
between each stud, if these are close 
together, may be more or less filled with 
metallic dust which obviously should be 
removed 

In the event of a resistor burning out. 
the reason may be known as not due to 
any fault in the rheostat. In this case, 
if it is intended to replace it on site it 
is better to return the burnt unit to the 
makers for a replacement unit, as each 
one may have a different value. If the 
cause of the breakdown is not apparent 
it is much better to return the Theostat 
to the maker for report, as nothing can 
be more irritating than to have several 
failures and then find that these are attri- 
butable to an alteration in the circuit 
values 


LIGHTING 


trations, and these particularly empha 
sise the convenience in wiring offered by 
this trunking when it is used as open- 
topped channel 

Control gear for the lamps is mounted 
on trays which fit into the trunking 
Specially manufactured trays were used 
to permit lamp operation directly from 
the 415 V_ supply 

Installation work on this large contract 
was carried out by Rashleigh, Phipps and 
Co., Ltd., of Dunstable The architect 
was Thomas Mitchell 
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ELMET 
CONTACT METALS 
COPELMET (Copper Tungsten) 


SILVELM ET (Silver Tungsten) 
SILNO (Silver Nickel) 


IN VARIOUS COMPOSITIONS 


CUVANANAANLAAAA AAA THD Ml 


HL 


Correctly used, ELMET metals will 
Resist burning and wear 

Prevent melting and welding 

Give long life in inductive circuits 
Permit high rates of operation 
Reduce maintenance and downtime. 


Fu!l particulars on request 
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we were all over the place Inefficient, outdated handling methods can play havoc with 


production figures. They eat up the minutes, the man-hours 
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aware of the need for modern mechanical handling methods. 
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BUILT-IN SAFETY 


Need Portable Tool Protection Rely on Skilled Maintenance? 


HE question of the safety of portable 

and transportable equipment 
difficult one, and the writer feels that 
present methods of protection stil 
much to be desired. This article is chiefly 
concerned with three aspects of the prob 
lem, namely, operated at 
voltage from earthed neutral supply, 
faults which occur in flexible leads and 
plugs, and failure of the human element 
Writers on this subject often quote 
reports which state that a disturbingly 
large proportion of accidents are attrib 
utable to faulty plugs and flexible leads, 
and in view of the multiplicity of faults 
which daily occur in the wandering lead, 
it is surprising that more has not been 
written about this, the weakest link in 
any protective system. A _ brief recap 
itulation of developments which have 
led up to the present methods will help 
follow the author's train of 


is a 


leave 


tools mains 


readers to 
thought 
Safety measures for 
developed from the simple fuse to circuit 
breakers with over-current protection 
In these devices leakage current reached 
large values before the too] was isolated 
With the sudden occurrence of a phase 
earth fault, the almost full line 
appeared momentarily across the fuse or 
trip coil, while the protected exposed 
metal remained at or near earth poten 
tial. Then came earth leakage protection 
In this method the exposed metal is 
connected to earth via a trip coil which 
isolating circuit-breaker 
These devices are 


portab ¢ tools 


voltage 


operates the 
when the fault occurs 
designed to trip when certain values of 
leakage current are reached or when a 
voltage appears on the 

They are satisfactory if 


certain sale 
exposed metal 
the leakage builds up gradually, but with 
the sudden a phase/earth 
fault, the line now 
momentarily across the exposed 
and earth. The duration of this state of 
affairs depends on the rapidity of action 
of the circuit-breaker. A good breaker 
will apparatus within ‘Ol 
seconds, e.g half 
incoming supply, or before the 
can reach full value twice. Such a per 
formance is satisfactory for stationary 
equipment, but where portable tools are 
concerned, even this instantaneous shock 
can be dangerous in certain situations 
This type of fault will be 
hereafter as the “half-cycle fault.” 


occurrence of 
voltage appears 


metal 


isolate the 
within a cycle of the 


vo'tage 


referred to 


For some considerabie time low volt 
ages have been advocated for increasing 
the safety That low 
voltages are safer is indisputable, but so 


s:em to 


of portable tools 
arise in con- 
universal adoption of 
system which in 

mains-operated 


difficulties 
with the 
that any 


safety of 


many 
nection 
this method 
creases the 


by B. G. Palmer 


should receive careful con 
With low voltages 


reduced but not 


appliances 
sideration accident 
severity 1s accident 


frequency 


Flexible Leads, Plugs and Sockets 

B:fore proceeding to a consideration 
of how faults in leads, piugs and sockets 
can be guarded against automatically, it 
while considering how such 


arise 


is worth 
faults may 

Ihe flexible cord in 
is Subj.ct to vigorous wear and tear which 
twisting, kinking, pulling, 
with harmful flu.ds, 
heated 


some situations 
include 
contact 
contact with 
pression by being trodden on, etc. In view 
of the “shorts” and breakages which can 
occur in a flexible lead, and the fact that 
the earth conductor must be the last to 
surprising that 
eads with toughened earth conductors 
have not becn more widely advocated 
One objection to them is that the earth 
conductor might be connected to the 
ninal. Two parallel conductors 
would purpose with the 
advantage that they are not both so Jiable 
to be connected to the wrong terminal 
that flexibl 
sheath will de 


may 
abrasion, 


surfaces, com 


give way, it 18 3-core 


wrong ter 


serve the same 


Theorists may two 
conductors in the 
teriorate at the same rate, but this ts not 
borne out in practice. The 
often observed that when one conductor 
in a 3-core flex has deteriorated to break 
ng point, the othcr two are still far from 
breaking. This fact is made 
scheme to be described later 

With regard to testing of the flexible 
earth conductor, it is a contention of the 
that tested with 
heavy liable to 
With light 
remaining intact 1s 


With heavy 


argue 


same 


writer has 


use of in a 


author whether it 1s 
light of current it is still 
break down shortly afterwards 
current, one strand 
sufficient to show continuity 
weak spot in the conductor 
may survive the test but be so badly 
heated that it might break down shortly 
afterwards, especially if it was called 
upon to perform its function and carry 
fault current. The stronger 
flex the 


inside if to 


current, a 


away a heavy 
and tougher the 
nore the conductor 
break without any external signs. On the 


insuiation of a 


liable is 


more 
} 


other hand some types of flex are 


susceptible to shorts. The points where 


trouble is most likely to occur are where 
the cord enters the plug at one end, and 
where it enters the appliance at the other 
Unless these plac:s are given particular 
attention by the maintenance staff. the 
nsulation may crack, and twisting, which 
occurs with will shorts and 
breakages of the conductors ttention 
drawn to the need for 
grip faci.ities, but 
often 


use, cause 


has often been 
proper use of cord 


here again trouble has been pre 


particularly where no 
preventing the 
occurs at these 
grips is 


cipitated by these 
ure provided lor 
bending which 
Over-tightening of the 
trouble 


means 
sharp 

points 
another cause of 
weak 
nesses There are several connections 
between appliance flex and installation 
cable, which includes the sliding contact 
between pin and screws and 
screwed The 
last mentioned are reduced to a minimum 
in a well made articie. Mr Smedley made 
pcrtinent remarks 
ELECTRICAL 


Plugs and sockets have their 


socket, set 


pressed and components 


elec 
Times of 


some regarding 
tric plugs in THe 


2 Aug., 1951 


Testing of Protective Devices 

devices are given most 
their makers, but the 
relay o1 will 
many thousands 
criterion, It is 


Protective 
stringent tests by 


fact that a contactor 


Operate reliably for s« 
of times is not the real 

that the device 
itself /y reliab’e. Included in the tests 
flexible and it is 
should be subjected to 
kinks and 
breakdown occurs 


Tests should be carried out 


recognised protective 


should be the leads, 
these that 
thousands of 


other 


twists, stresses 


rough use until 
with various 
kinds of flex, new, old plastic and rubber, 
mentioned previously 


and 


because, as some 


are susceptible to shorts others to 
circuits 
It is 


claim a 


open 
which 
should be 
hould run 
the same type of flex must 


suggested that all systems 
high degree of safety 
subjected to such tests which 
concurrently 
be used for cach device. A good system 
should cut out or fail to 
half-cycle fault occurs. A 


would probably have to be car 


suletly before 


even the series 
of tests 
order to arrive at a fair 
switched 
intervals 


ried out m 


conciusion Ihe units shou d be 
off 0 al 
during 
normal 


moment at regular 


the test in order to simulate 


working conditior 


The Human Element 
electrical 
with 


and all too 


In establishments where no 


personne! are available, tampering 


the plug connections occurs 
often wrong or poorly made connections 
organised 


with 


In the larger and w 


particular] 


occurs 
establishments those 


their own maintenance department, inter 


ference with any electrical equipment by 


unauthorised pet strictly for 
bidd:n. However, even the maintenance 
staff are only h and there will 
always be yung people coming into the 
and 
will 
If plug connections can be 


sOns i 
man 

industry who are not oO careful 
thorough as age and 
make them 


irranged so that 


experience 


wrong or poorly made 
connectior would fail to seafety, a re- 


duction of accidents must iit. Wf iny- 





thing can be done to lessen reliance upon 
the human element, then, in fairness to 
all concerned, it should be done. 


Suggested Circulating 
Current Scheme 


Although various protective schemes 
exist with automatic conductor-checking 
facilities, the author would like to see 
this feature taken further and the 
scheme sketched in Fig, 1 shows what he 
has in mind, Included are an electrically- 
operated circuit-breaker and an extra 
earth conductor with automatic checking. 
A cut-out on the appliance is shown. 
This is a bold suggestion and the writer 
is aware that tool frames and cases 
would have to be modified to accom- 
modate such a component, but there is 
much to be said for it. A compact sol- 
enoid with spring-loaded, normally-off 
contacts would suffice for ac. work. It 
may not be practicable to include it in 
the smallest tools, but although the cut- 
out is not essential to the system, its 
inclusion would help to bring the whole 
scheme nearer to the ideal of failure to 
safety. The suggestion is not so very im- 
practical as recently small steam gener- 
ators have been added to electric irons! 
Much has been done to increase appliance 
utility, why should not something more 
be done in the way of appliance design 
for safety? 

It is suggested that El be bonded 
securely to the metal casing of the pro- 
tective unit, which, when fixed, will be 
included in the general earth continuity 
of the installation; the second earth con- 
nection E2 to be made in such a way as 
to embrace the situation in which the 
operative is working. There is nothing to 
stop a “clever” person from connecting 
both earths to the same electrode, but 
it is fair to assume that the protective 
units at least will be fixed by competent 
and reliable personnel. 

The device and flex are energised by 
closing the isolator and pressing the 
push-button marked “on.” If the parallel 
and solid earth conductors are con- 
tinuous, full secondary voltage will be 
applied to the contactor hold-on coil and 
it will close. If the pilot earth is also 
continuous it will stay closed when the 
push-button is released, but as the 
appliance trip coil is now in series, there 
is a lower voltage across the contactor 
coil, The power required to pull-in an 
open contactor is more than that required 
to hold it in once it has closed and there 
should be no design difficulties here. 
Thus, two of the earth conductors are 
continuously monitored and the third is 
checked every time the device is switched 
on, and unless they are all continuous at 
the time of switching on, the appliance 
cannot be used. 

The perceptive reader wil] have noticed 
that when the “on” push-button is in its 
normal position, there is no check for 
contact, but a push-button of robust con- 
struction will be much more reliable 
than the flexible conductors we are trying 
to check. If, when switching on, a short 
exists between the pilot earth and either 
of the other earths, the appliance cut-out 
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Fig. |. Circuit of suggested scheme for protection of portable tools. 





Seen 


The three operating 


coils are overload (OLC), hold on (HOC) and voltage-operated (VOC) 


Salient Points 


Three earth conductors with either 
continuous monitoring or automatic 
checking. 
Minimum 
current-carrying 
contacts. 

The parallel solid earth conductor 
should considerably reduce the risk 
of the half-cycle fault. 

Insidious shorts in the flexible lead 
are brought to notice sooner than 
normally. 

Wrong connections at the plug and 
incoming mains will fail to safety. 
Interlocking of the 5-pin plug with 


of unchecked and non- 
conductors and 


will remain open and the circuit can 
only be energised as far as X Fig. 1 A 
short between line and any other con- 
ductor will operate the overload and trip- 
free mechanism. In addition to the 
mechanical releasing of the contactor, the 
tripping mechanism should also interrupt 
the monitoring current. 

A voltage-operated coil is included in 
the device and is designed to operate the 
trip-free mechanism. In the opinion of 
the author the voltage-operated trip 
should be connected to two points be- 
tween which it is desired to prevent a 
dangerous rise of voltage, and the supply 
to the monitored loop would appear to 
satisfy this condition. Note that in this 
position, the trip is not dependent on 
correct incoming mains connections. 
Under healthy conditions the maximum 
voltage at this point would «be that 
across the appliance trip coil. The 
voltage-operated trip should be insensitive 
to this voltage. Upon a break in the 
pilot earth, the large drop in the current 
flowing through the hold-on coil would 
cause the contactor to open. The almost 
full secondary voltage appearing across 
the high-impedance voltage-operated coil 
would assist in that operation. 

The device is switched off by pressing 
the button marked “off.” This switches 
over the voltage-operated coil to full 
secondary voltage as this is considered to 
be sufficient for testing purposes, as if it 
operates satisfactorily on low voltage it 
is certain to function on mains voltage. 
An idea which should work very well is 


of the Scheme 


the contactor will ensure regular 
checking of the voltage operated 
trip. 

Maximum number of faults needed 
before appliance frame becomes 
energised. 

Possibility of insidious faults failing 
to danger reduced to a minimum. 
Combination of device and appli- 
ance cut-out will deal with almost 
any fault occurring outside the 
device. 

A possible exception is the shorting 
of the two earth electrodes by some 
“clever” but irresponsible person. 


to interlock the contactor with the 5-pin 
plug so that the latter cannot be with- 
drawn until current has been switched off 
in the desired manner. In the event of 
difficulties the isolator can be used. A 
pilot light in parallel with the transformer 
primary would serve as a reminder to use 
the isolator sometimes, at the end of 
each working period for instance. 


Wrong Connections 


Continuing the discussion of the 
writer's scheme; a safety device should 
depend as little as possible on correct ex- 
ternal conditions, in fact it should be 
an insurance against wrong or broken 
connections, incompetent interference, 
etc. Nobody is infallible, so let us 
examine what happens when wrong con- 
nections are made. There are actually 
120 different ways of connecting a 5-pin 
plug to a S-core flex; but two cores are 
connected directly to the appliance frame 
and this, in effect, reduces the number to 
24 ways. The three earth conductors and 
neutral are, in effect, all earth connec- 
tions and any interchange of these cannot 
energise the appliance frame. For the 
frame to become energised all earth con- 
nections must be left off, at least two 
plug terminals must be shorted, and the 
phase wire must be connected to the 
frame. It is difficult to imagine how any- 
body could be so foolish. Reversal of 
line with any earth wire will fail to safety 
or operate the overload trip. Reversal of 
line and neutral will have no effect in 
otherwise healthy conditions. If incoming 
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mains reversal is a hazard to be reckoned 
with, then the contactor must be of the 
double-pole type and fitted with double- 
pole over-current protection. 


Suggested Application 
of the System 

The cost of a monitored earth circuit 
unit as described would be higher than 
the type which uses the simple monitored 
loop and circuit-breaker operated by the 
voltage-operated trip, and for economic 
reasons a means may have to be found 
whereby the increased safety afforded by 
the extra appliance earth conductors can 
be taken advantage of all over the 
factory. 

Protective units will naturally be fixed 
in the most hazardous and “earthy” situ- 
ations. In addition it is suggested that a 
few should be fixed at points where ap- 
pliances are in constant use, and all 
appliances be fitted with plugs and leads 
to suit the protective units. When it is 
required to use an appliance in a 3-pin 
B.S.1. socket, an adaptor could be used 
which would connect all the earth wires 
from the appliance to the earth pin of 
the adaptor. The use of adaptors might 
be deprecated in some quarters, and 
obviously, if they are of the thin and 


fragile bakelite type ome sees so much 
of, then they are a danger. Moulded 
tough rubber or plastic ones must be used 
which will stand up to much more severe 
service conditions, 

In such a system advantage could not 
be taken of the appliance cut-out and this 
component would have to be omitted. It 
would be a pity as it gives useful warning 
of impending trouble. On the other hand, 
where it is desired that a certain appli- 
ance shall not be used except from a 
protective unit, then the inclusion of the 
cut-out would prevent its use in any 
other type of socket, whether an adaptor 
was available or not. 

In a works where high appliance 
mobility was present such a system would 
ensure that nearly all portable equipment 
came in for a certain amount of auto- 
matic checking. The system should be 
supplementary to the existing low volt- 
age system which some works already 
use for portable lamps, etc. In conjunc- 
tion with good maintenance such a 
system must result in increased safety. 


Maintenance 

In the previous sections, passing refer- 
ence has been made to the questioa of 
maintenance and it would not do to pass 


DYNAMO TROUBLES 


Part Two 


ART One of this article, published in 
our issue of 17 Mar., described the 
symptoms of many common dynamo 
faults, and suggested methods of correc- 
tion. At the end of the article, reversal 
of terminal polarity was being discused. 
In the event of the residual field mag- 
netism of a dynamo being reversed the 
dynamo may build up voltage and behave 
quite normally with the exception that 
the terminal polarity is reversed. Moving 
coil ammeters and voltmeters connected 
to the dynamo would then read in the 
wrong direction. Apart from the effect 
on such instruments, which of course 
can be made to read correctly by revers- 
ing their connections, motors, lamps and 
most other types of apparatus fed from 
the dynamo would be unaffected by 
change of the polarity. However, the 
correct polarity at the dynamo main 
switch is essential for purposes such as 
battery charging, and also if the dynamo 
is to operate in parallel with another. 
An attempt to parallel two dynamos of 
the same voltage but opposite termina! 
polarity will result in a short circuit of 
the machines at twice the normal voltage 
It is also essential to have the correct 
terminal polarity of two dynamos which 
supply separate motor circuits, if it is 
required to be able to switch a motor 
over from one dynamo circuit to the 
other without stopping the motor. When 
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a motor is running normally from one 
dynamo it automatically generates a volt- 
age (back e.m.f.) in opposition to the 
dynamo voltage. During the interval of 
throwing over the motor from. one 
dynamo to the other the motor contifiues 
to act as a dynamo, with terminal pol- 
arity which depends on the terminal 
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over this item lightly as probably more 
lives have been saved by good main- 
tenance than is generally realised. Never- 
theless, it should be a virtue of a 
protective device that it can be used with 
confidence in situations where main- 
tenance is not so thorough as in the larger 
establishments, In fact, it should be in 
just such situations that the protective 
device best serves its purpose. 

Experts only should service the units 
With regard to the “on” and “off” push- 
buttons, each has one unchecked con- 
tact which occurs when they are in their 
normal or “at rest’ positions. These are 
the only two points in the scheme which 
are not automatically checked and it is 
important that these be tested at regular 
intervals. It is possible to construct an 
instrument which will check these with- 
out opening the protective device 
Another maintenance job will be the 
need to “lift” two of the earth conductors 
from the appliance frame in order to 
test for shorts, 

Maintenance is not simplified by the 
use of such a device as described, but 
reliance upon maintenance is reduced and 
the anxiety regarding continuity of flex- 
ible earth conductors in hazardous situ- 
ations is, to a large extent, removed 


and some notes on their Treatment 


polarity of the dynamo from which it 
has just been disconnected. If the running 
machine is then connected to another 
dynamo of opposite polarity the gener 
ated e.m.f. in the motor will then be in 
series with the dynamo voltage, resulting 
in a short circuit at more than normal 
voltage. 


Effect of Dynamo Speed 


A common cause of the voltage of a 
dynamo being low, either on load or on 
no load, is reduced dynamo speed, With 
a given ficld current the voltage gener 
ated in the dynamo is proportional to 
the armature speed. The voltage is also 
proportional to the magnetic field 
strength, and reduced dynamo speed will 
naturally reduce the shunt field current 
and magnetic field strength of a shunt, 
compound, or separately excited dynamo 
having a coupled exciter. The curve X in 
Fig. 5 shows the open-circuit voltage of 
a 1,500 r.p.m. shunt dynamo when run 
at various speeds with a total shunt field 
circuit resistance of 40 ohms, At 1,500 
r.p.m. the dynamo would generate only 
165 V, although it would generate 315 V 
if the speed was stepped up to 2,000 
r.p.m. At 1,200 r.pm. the dynamo would 
only generate about 12 V and, in fact, 
would not build up above the “residual 
magnetism” value. 

The curve Y 


refers to the same 





shunt field circuit 
ohms. The 


machine with the tota 
resistance reduced to W 
machine would then 225 V at 
1,500 rpm, or would optrate unstably 
at 10 to 75V at 1,000 rpm. Thus 30 
ohms would be the critical field circuit 
resistance for 1,000 rpm. Hf, however, 
the shunt field circuit resistance is 
reduced to 22°‘ the generated volt 
age at 1,500 r.pm. would be 258 V_ or 
142 V at 1,000 r.p.m., as shown by the 
curve 7. Reduc:d dynamo speed is most 
likely to oceur on load, and may be due 
driving belt, 
power, of 
mover, An 


gi nerate 


ohm 


to slip of a 
of insufficient incorrect gov 
erning of a <flicient 
governor and automatic voltage regulator 
are required for an <ngine-driven dynamo 
which supplies a varying load, It is also 
important that the prime mover of an 
engine-driven dynamo has adequate 
power to prevent undue fall of spzed 
when motors having high-inertia 
are started up 


Field Magnet Flux Density 
Reduced termina! voltage of a dynamo 
on load may be due to overload. This 
effect is particularly liable to oceur in 
the case of a shunt dynamo which is 
operating with a comparatively low mag 
flux density in the field magnets 
fairly slight reduction of field 
current then cause an appreciable 
reduction of magnetic flux. This is one 
of the disadvantages of running a shunt 
or a compound dynamo with a weak 
shunt field to than the rated 
voltage at rated speed, or to give rated 
voltage at than rated speed, The 
no-load magnetisation curve of a dynamo 
on normal speed is represented by the 
curve AB in Fig. 6 The shunt field 
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Fig. 6. Magnetisation and voltage curves of 
dynamo at normal speed 


fairly high shunt field 
circuit represented by the 
line Or,; the lines Or, and Or, showing 
the field currents with reduced regulating 
ld circuit, V 


various 


current with a 


resistance |i 


resistance in the fi refers to 
the terminal voltage on 
with the minimum 
the curves V. and V 
voltage with the higher field resistances 
r, and r,. The respective voltages on no 
load are Ov, Ov,, and Ov,, It will be 
seen that minimum fall of terminal volt 


loads 
resistance r,, whilst 
refer to the terminal 


age on a given load curremt occurs when 
operating with the lower resistance shunt 


field 
bend in the 


with =the 
above the 


field 
operating well 
Magnitisation curve 


circuits system 


Under normal conditions, when the 
dynamo load current is increased 
the machine has built up voltage, a shunt 
dynamo will operate in a stable manner 
with slight 
load 
current which 
dynamo was run up to speed whilst short 
circuited The voltage generated in the 
dynamo will then be due only to the 
residual magnetism, which volt drop will 
be utilised in passing the load current 
through the armature windings. Under 
these conditions the terminal voltage of 
the dynamo will be practically zero and 
no current will flow in the shunt field 
windings, thus the resistance of the shunt 


alter 


reduction of voltage on in 
ON represents the 


would be passed if the 


creased load 
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voltage of separately excited dynamo 


affect the dynamo 


dynamo is 


field circuit will not 
voltage or current If the 
started up with a low-resistance load cir 
cuit, and the latter resistance is then 
increased, the machine may operate in an 
unstable manner on the jower parts of the 
load characteristic curves V,, V, or V 

It should be noted that the voltage out 
put of a separately-excited dynamo will 
fall to a less degree than that of a shunt 
dynamo on a given load current, because 
the exciter will supply field current which 
the volt drop in the 
dynamo 


is independent of 


armature of the main 


Wrong Brush Position 

If the voltage of a dynamo its low on 
no load, with more than normal volt 
drop on load, the brushes may be ad 
vanced too far from the neutral position 
On the other hand, if the shunt dynamo 
voltage increases on increased load it is 
most probable that the brushes are set 
back from neutral, in which case arma 
ture reaction tends to increase the mag 
netic flux. Fig shows the cffect of 
brush movement on the terminal voltage 
of a separately-excited dynamo The 
eflects are likely to be greater in a shunt 
dynamo, since the field current of this 
machine also depends on the terminal 
voltage. Of course, if the brushes are 
moved appreciably from the neutral posi 
tion there may be considerable sparking 
at the brushes, especially if the machine 
is fitted with interpoles 

The voltage output of a shunt or com 
pound dynamo on a given load may fall 


slightly after the machine has been in 
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use lor a few hours, due to the tempera 
ture rise of the machine increasing the 
resistance of the shunt field winding and 
reducing the field current Possible 
remedies may be to improve the ventila 
tion, reduce the heating by reduction of 
load current, or to run the dynamo at a 
slightly higher speed so that the shunt 
field current can be reduced. 


Insulation Faults 
and Wrong Connections 
A dynamo may fail to operate on its 
correct voltage if one or more of the 
shunt field coils becomes short-circuited. 
This may be tested by comparing the volt 
drop across each field coil when the 
dynamo is run on a steady load or when 
a direct current is passed through the 
windings from an external source. A 
short-circuited shunt field coil tends to 
run cooler than the sound coils A 
reversed shunt field coil may prevent the 
machine building up or operating on its 
voltage. Each shunt field coil 
tested by means of a compass 
needle. Alternatively, each coil may be 
momentarily short-circuited; if the ter- 
minal voltage tends to rise when one coil 
is short-circuited this coil is probably 


correct 
may be 


reversed. 

Increased fall of terminal voltage of a 
compound dynamo may be due to some 
or all of the series field coils being short- 
reversed. To test for a 
short-circuit the volt drop across each 
coil may be tested by means of a low 
resistance voltmeter. To test for reversed 
series field coils they may be short- 
circuited; if the terminal voltage then 
rises it is probable that the coil or coils 
are reversed. Low dynamo voltage on 
load may be due to an open circuit in the 
armature, in which case the commutator 
segments connected to the faulty coil will 
probably be marked by burning. Failure 
to build up or to operate at correct 
voltage may also result from a_ short- 
circuit between the shunt and series field 
coils of a compound dynamo. To check 
this the should be disconnected 
tested with an insulation resistance 
Failure to excite, or low oper- 
ating voltage, may also result from an 
excessive radial air gap clearance be- 
tween the armature and field poles, due 
to incorrect assembly of the field 
system. 

The voltage of a cumulative-compound 
dynamo may rise on increased load, or 
may rise more than normal in the case 
of an over-compounded dynamo, if the 
machine is run with a weak shunt field 
current, as may occur if the dynamo is 
run at normal speed on less than normal 
voltage. or is run at more than normal 
speed on rated voltage. A similar effect 
may be due to a short circuit or reversed 
coil in the shunt field windings. An open 
circuit in the shunt field circuit of a 
compound dynamo will allow it to func 
tion only as a_ series dynamo; the 
machine will then only excite when the 
load circuit is closed, and the voltage 
will rise considerably on increased load 
up to a certain maximum value 

(Concluded) 


circuited or 


coils 
and 
test. set 
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REWINDING... 
& REPAIRS... 


The extensive winding and repair 
departments cater for all types of 
electrical plant and machines up to 
about 2,000 horse-power and trans- 


formers of ratings up to 500 kVa. 


Long experience and modern pro- 
duction methods ensure a reliable and 


outstanding service. 


BROWNING’S ELECTRIC CO LTD 


BOLEYN CASTLE, GREEN STREET, UPTON PARK, LONDON, E.13 
TEL: GRA 4003 (4 LINES) 
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Tply Ee Ip @ im 


MACHINE 





FOR INSTALLING OVERHEAD 
LINE TRANSFORMERS 


WITH MAXIMUM SPEED AND SAFETY 
AND ALL PULLING AND LIFTING WORK 


including: @ Pulling through underground cables 
@ Erecting Poles 
Moving Transformers 
Installing Power House Plant 
Tensioning Overhead Cables 


ANY HEIGHT OF LIFT - ANY LENGTH OF PULL 
COMPACT - PORTABLE - SPEEDY 


© 


ALSO THE 


HYDRASHEAR 


HYDRAULIC WIRE ROPE & 
CABLE CUTTING MACHINE 


cuTs we 


Cable up to 2)” Wire Rope up to !}’” 


Send us your enquiries for 
Portable Air Compressors, Pumps, Fans & Metastream Flexible Couplings 


TIRFOR LIMITED — 


27 BROOMGROVE ROAD, SHEFFIELD 10 
Telephone 62981 


LONDON 33, ST. GEORGE'S DRIVE, S W.! Tele; TATe 6772 
SCOTLAND 235. BATH STREET, GLASGOW, C2 Tele: CiTy 7977 
S. WALES VILLIERS WORKS, SKEWEN, GLAMORGAN. Tele: SKEWEN 2121 

















WANDLESIDE CABLE WORKS LTD. 


106 Garratt Lane, 
A subsidiary of FALKS 


Telephone: BATtersea 2273 and 2274 Telegraphic Address: 


Wandsworth, London, 


** Wandleside, London”’ 


Electrical Times, 21 April, 1955 


CORRUSTEEL 
CABLE 


THE REAL CABLE FOR 
WIRING of FACTORIES 
AND MACHINES 


§ Wiring of Power and Heating 
Points. 


2. Mains cable power connections 
in CORRUSTEEL. 


3 Outstanding proof of claim that 
ourCORRUSTEEL is completely 
watertight, showing cross-sec- 
tion of flex feed pipe on Ex- 
truding Machine using CORRU- 
STEEL Tube, for water-feed at 
mains pressure of 500 Ib. per 
square inch. 


4 CORRUSTEEL connections to 
Motors. 


§ Machine Wiring. Note Hot Spot 
for continuous operation at 300° 


i ‘ 
S.W.18 Centigrade 


London Office: 
30 Tottenham Street, W./ 











SELF-ADHESIVE TAPES 


High resistance to oils, acids, moisture and corrosion. Provides 
a perfect insulating seal, even under extreme temperatures. 


Great dielectric strength (10,000 volts). Smooth plastic surface. 


High elasticity. Ultra endurance. 

For all electrical insulating, sealing, binding, wrapping, identifi- 

cation, etc. Available in 7 colours, in widths of 4 in. upwards. 
Heddo Tape is a product of the Heddon-Smith Group. 


HEDDESCO LIMITED 
HEDDONIA HOUSE, 374 EUSTON ROAD, LONDON, N.W.! 
(A member of the HEDDON-SMITH Group of Companies) 
Telephones: EUSton 850! (6 lines) 




















MEKELITE 
GEARED Ke > JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 


The Geared Joints give a full 360 degrees movement and 
ensure throughout that the length of cable wrapped on to one 
pivot is — to that unwrapped from the other. Unsightly loops, 
nipping of cable, and pull on terminals are thus eliminated. 
Various lengths of arm (maximum horizontal reach 54 in.) 
With pillar or short vertical pivot. Six sizes of reflector. Bases 
for wall, bench, ceiling, floor, or for mounting direct on machines 
Also portable types 


Catalogue sent free on request. 


MEK-ELEK Engineering Ltd. 


‘7, Western Road, Mitcham, Surrey 


Mitcham 3072 oe eel) es 
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INGLE-PHASE capacitor motors are 

widely used for drives for a few 
horse-power down to fractional values. 
The capacitors used are commonly of 
the electrolytic type, which have a limited 
life, and are likely to require replace- 
ment sooner or later. Usually, it is 
possible to discover the type of capacitor 
required and its value by inspection of 
the unit that has failed, but sometimes 
this information is not readily available, 
and there is no time to spare for con- 
tacting the motor manufacturers to 
obtain it. This Data Sheet lists some 
values of capacitors used by selected 
manufacturers; it is hoped to publish 
further tables at a later date. 


Types of Capacitor Motor 

three principal types of 
capacitor motor, The most common, 
shown in Fig. 1, is the capacitor-start, 
induction-run motor. This has a capac- 
itor of fairly high value connected in 
series with an auxiliary winding on the 


There are 


stator, and a_ centrifugally-operated 
Centrifugal 
2 switch 
) aed tr 
“WL Starting 
capacitor 





Running winding 


Fig. 1. Capacitor-start induction-run connections 


switch. When the motor has started and 
run up to speed, the centrifugal switch 
opens to disconnect the capacitor, and 
the motor continues to operate as an 
induction motor. The capacitor is only 
in circuit for a comparatively short time, 
and an electrolytic capacitor is usually 
suitable. A common rating is 20 three- 
second starts per hour, 

It is mot necessary to switch the 
capacitor out of circuit, provided its 
rating is appropriate, and capacitor-run 
motors exist (Fig. 2). Here the capacit- 
ance concerned is usually smaller, and a 
paper dielectric capacitor is used. 


—_ 


No switch 


Fig. 2. Capacitor-run connections 


The third type of capacitor motor 
combines the characteristics of the other 
two. This is the capacitor start and run 
motor (Fig. 3). A large starting capacitor 
is used, usually of the electrolytic type, 
and controlled by a centrifugal switch 


Starting Capacitors 
for Single-Phase Motors 





When this operates, it leaves connected to 
the auxiliary winding a smaller running 
capacitor, which is likely to be of the 
paper 


type. 








Fig. 3. Capacitor start and run connections 

Capacitors are made for specified 
working voltages, and maximum values 
are usually stated, 1S0V and 275 V a.c. 
r.m.s. are common values, It should be 
noted, however, that occasionally 150 V 
capacitors are used on 240V_ motors. 


Fig.'4. Swing-connected capacitor motor 


This usually means that the so-called 
swing connection is in use (Fig. 4) 
whereby the auxiliary winding, capacitor 
and centrifugal switch are connected to 
the mid point of the main winding. This 
permits the use of a lower cost capacitor. 


Electrolytic Capacitors 

Electrolytic capacitors may fail in 
various ways. If they develop a short 
circuit between plates, then they will be 
found to pass an appreciable d.c. current 
A check for open circuit, or for loss of 
capacitance due to deterioration, is to 
apply a known voltage to the 
capacitor, and measure the current flow 
For the standard 50 c/s supply 


capacitance in microfarads 
3,180 


ac, 


am ps 


applied volts 
For a sound capacitor, about 10% toler 
ance on the nominal value may be ex 


pected. Some protection should be 
provided for meters in case there is a 
short between capacitor terminals. 

When testing electrolytic capacitors, 


the rating restrictions should be remem- 
bered, and the time of voltage appli- 
cation kept as short as possible. If it is 
necessary to repeat a test, time should be 
allowed for the heat generated in the 
first test to be dissipated before the volt 
age is applied again 

If a capacitor is known to have been 
standing idle for some time, and shows 
a low value of capacitance when tested, 
it may be worth while attempting to 
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reform it. For this purpose, it should be 
connected to a dc. supply of about the 
same voltage as the rated voltage of the 
capacitor, with a resistance (e.g, a small 
lamp) and a milliammeter in series. If 
there is hope of reforming the capacitor, 
the current flowing should gradually fall 
to a low value, usually a few milliamps. 
Ihe reforming may take from a few 
minutes to as much as half an hour. 
When it has been carried out in one 
direction, the connections of the capacitor 
to the d.c. supply should be reversed, and 
the operation repeated, 

Capacitor-start motors may be reversed 
by changing the direction of the current 
in one of the windings, not both, For 
the motor shown in Fig. 1, this may 
mean interchanging the connections of 
the auxiliary winding at the terminal 
board, 

Since the capacitance of the starting 
capacitor depends on many details of 
winding design and motor duty, it is not 
possible to give general rules for 
capacitor sizes. The tables below refer 
to standard models of a selection of 
manufacturers. For special purposes, the 
capacitance may be different from that 
stated below. 





The tables are only representative, and 
it is hoped that they may be extended at 
a later date. 

BRITISH THOMSON-HOUSTON 

ELECTROLYTIC CAPACITORS, 









Capacitance of Start Capacitors— | 
H.P, mfd 
Fitted 1937-48 








+ 35 35 
i 35 40 
t 40 55 
4 55 55 
; 55 75 
} 130 4.7°5 mfd run 130 
| 130+4-7-5 mfd run 130 





Note, For 200-250 V supply, occasion 
ally up to 500 V, the capacitors are rated 
at 275 V r.m.s., suitable for 20 —three 
second starts per hour. For 100-150 V 
supply, 140 V r.m.s, working capacitors 
are used, 

Prior to 1948, all } hp. and 1 hp 
motors had two capacitors, the run capa 
citor being 440 V a.c. working, continuous 
rating. In the late ’30's some } and $ h.p 
motors also had run capacitors of 5 mfd 
30's, before '34 all motors 

capacitor units, These 
auto transformer with 4 


In the early 
had transformer 
consisted of an 


tappings leads being brought out T,, 
r, and T, with a paper insulated capa 
citor connected across T, and the fourth 


tapping. The tappings were arranged so 
is to put approximately 610V on the 
capacitor during starting and then 320 V 
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on the run condition, The leads T,, T, GENERAL ELECTRIC CO. HOOVER 
and T, were connected to corresponding ELECTROLYTIC CAPACITORS For Mark I motors use 170 V r.m.s. 
working electrolytic capacitor, 120 





terminals on the motor, See Fig. 5. ac 


200/250 V 100/125 V 145 microfarad. 
motors motors Mark Il Motors To B.S,170: 1939— 
Type H.P.| 275 Vr.m.s. 150 V r.m.s. ELECTROLYTIC CAPACITORS, 


working working ' 
capacitors capacitors Capacitance—microfarad 











Standard : 30 120 Speed Horse 200/250 V 100/125 V 
F.H.P. 30 120 r.p.m. | Power| motors motors 
Motors 40 150 | 275 V r.m.s. | 140 V r.m.s. 

55 200-250 a.c. working a.c. working 

Centrifugal 80 250-320 —_— 
switch 110 300-400 5 40-70 160-240 

———--—_ 60-90 | 240-340 


OOH **Alpha- 4 60-90 240-340 

Main winding betical’’ | 4, } 30 120 80-125 | 320-440 
Type | } 40 160 — 

FHP, | 4 55 200-250 ; 40-70 160-240 

| 55 200-250 60-90 240-340 

60-90 240-340 

80-125 320-440 

















¢) Mains 
Fig. 5. Connections for transformer capacitor 
unit 








Motors 





The capacitors fitted in the units used GILL AND SON 


were as follows ELECTROLYTIC CAPACITORS 
60-90 240-340 


HP. Microfarads 275 V a.c. 130 V a.c. i 80-125 | 320-440 
H.P. r.m.s. r.m.s. a 


i he . . 
more See SMALL ELECTRIC MOTORS 
40 100 ELECTROLYTIC CAPACITORS—-RATING 60 
40 100 START-SECONDS PER Hour. 
60 150 
80 200 Ca ia 
pacitor—microfarad 
BROOK MOTORS 100 oe Tae , ——- 
200-250 V ma _ BLecrrot a. ; ; peed Horse | Vv 100/100* 
For Bnctiorrae PCTROLYTK , he 130V capacitors are used wher r.p.m. | Power | 275 V r.m.s. | 150 V r.m.s. 
the starting winding is taken from the mid | working working 
INDUSTRIAL (EMPRESS) RANGE-—CaPA- _ point of the running winding. The table 
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to Lithgow railway electrification was completed. 
This section extends from Parramatta in the suburbs 
of Sydney, to Blacktown. It is expected that the second 
section between Blacktown and Penrith will be electrified 
by September of next year and the final stage to Lithgow 
by the middle of 1957. 

The project is an extremely important one for Australia. 
Roughly one third of the total population of the country 
lives in and around Sydney and the electrification of the 
82-mile route to Lithgow will mean that the towns of 
Penrith and Blacktown will become dormitory areas of 
Sydney and that the mining and agricultural areas of the 
Blue Mountains in which Lithgow is situated will be linked 
by a fast freight route to Sydney and the eastern seaboard. 


Route Difficulties 


A considerable amount of electrification had taken place 
i in Sydney and its suburbs between 1926 and 1951 when 
i the New South Wales Railway awarded the contract for 
the electrification of the route to British Insulated 
Callender’s Construction Co., Ltd., of London. Owing 
to severe gradients of | in 33 and sharp curves of 12 
chains radius at many points in the mountainous region, 
together with the increased traffic requirements, it was 
decided to improve the carrying capacity of the Sydney- 
Lithgow line by electrification. 

Indeed, it is estimated that the journey times between 
Sydney and Lithgow will be reduced by one hour for 
passenger trains and by two hours for freight trains. More- 
over, the gradients in the area are suitable for regenerative 
braking and all motive power will be fitted for regenera- 
tion. Recovery of energy by this means will be approxi- 
mately 30%, of the total energy used in the whole service. 
Trains descending the mountains will be effectively retarded 
and the recovered energy wil! assist in driving ascending 
trains. 

The line crosses the Blue Mountains—part of the Great 
Dividing Range—from east to west, reaching a height of 
3,500 ft above sea level before commencing the descent 
of the western slopes of the mountains to Lithgow. Between 
Parramatta and Doonside the line has four tracks and 
from Doonside to Lithgow double tracks. Altogether 82 
H route miles or 232 track miles will be electrified. 
+} A 1,500 V d.c. system has been chosen. From Parra- 
matta to Penrith the equipment is of the simple catenary 
' type; from Penrith to Lithgow in the mountainous section 
ie it is of the compound catenary type. Supporting structures 
:’ consist mainly of broad flange beam portals and for the 
whole contract a total of 7,000 tons of steel and 2,300 





R: ENTLY the first section of the main line Sydney 








tons of copper will be used for the supports and the 
overhead conductors, 
In the erection of the overhead equipment, construction 
trains are used. First, the “concrete train” pours the 
foundations for the overhead. structures and these are 
; erected by the “steel train” fitted with cranes for lifting 
the steelwork into place. After that comes the “wiring 
train” from which are strung the copper conductors. 

The work has to be performed with as little disruption 
of existing traffic as possible and the specially-trained 
teams can accomplish the erection and bolting of an over- 
head structure in about 25 minutes. 

An associated contract at present being carried out by 
British Insulated Callender’s Cables (Australia) Pty., Ltd., 





Sydney-Lithgow Electrification 











FIRST STAGE NOW OPEN FOR TRAFFIC 






is for the installation of quad carrier and quad trunk 
composite cables required for signalling and telephone 
circuits along the 35-mile section between Sydney and 
Penrith. The cables and accessories are being manufac- 
tured in England by the parent company. 







































































Top : Pouring foundations from the concrete train, Centre : Boom 
erection between Blacktown and Penrith. Below : Completed structures 
between Blacktown and the west. This section is expected to open as an 
electrified line in September 1956 
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Another Line 

The British Columbia Electric Co. is 
proposing to erect a new 132kV line to 
link the existing Bridge River power 
line at Squamish with the Powell River 
area where the company is taking over 
certain distribution network. Cost of the 
new line is estimated at $44m and it is 
expected to be completed late in 1956. 


Future Plans 

Manitoba would shortly have to be 
making plans for a new power develop- 
ment to be started after the Brandon 
steam plant is completed, Mr D. L. 
Campbell, the Province’s Premier, stated 
recently in reply to a question. At the 
moment, it appeared as if Grand Rapids, 
about 220 miles north of Winnipeg, on 
the west shore of Lake Winnipeg, would 
be the site, he added. There were indi- 
cations last year that the Manitoba 
government had almost settled on the 
Grand Rapids site, where it was estim- 
ated a 360,000 h.p. plant could be put 
into operation in 1959. In his recent 
Budazet speech, the Provincial Treasurer, 
Mr R. Turner, also indicated that it was 
still undecided to increase hydro or steam 
generating capacity to meet power re- 
quirements four years hence. He, too, 
referred to the encouraging indications 
of the Grand Rapids site. 


Newfoundland Development 

The further development of water 
power in Newfoundland is one of the 
objects of a new company just formed 
by the Bowater Corporation of North 
America Lid. With the title of the 
Bowater Power Co., Ltd., this concern is 
to acquire and operate the hydro-electric 
stations now owned and operated by 
Bowater’s Newfoundland Pulp and Paper 
Mills Ltd., along with undeveloped water 
power rights owned by the company. 
The existing plant, of 150,000h.p. in- 
stalled capacity, supplies not only the 
paper mills’ requirements but the regional 
requirements of the Newfoundland 
Light and Power Co., and certain other 
industries in the area. 


Cable Combine 

Ten Canadian electrical concerns have 
been convicted in the High Court of 
Ontario on a charge of operating a com- 
bine in restraint of trade in the wire and 
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cable industry. The firms convicted were 
Northern Electric Co., Canada Wire and 
Cable Co., Filcrest Co. (formerly Phillips 
Electrical Works Ltd.), Canadian Gene- 
ral Electric Co., Automatic Electric 
(Canada) Ltd., Cables, Conduits and 
Fittings Ltd., Federal Wire and Cable 
Co., Triangle Conduit and Cable 
(Canada) Ltd., Industrial Wire and Cable 
Ltd., and Boston Insulated Wire and 
Cable Co. The Crown Counsel is asking 
for a maximum fine of $10,000 on each 
company, plus costs and expenses. Com- 
plaints from Ottawa and Winnipeg hydro 
commissioners led to an 18-month in- 
vestigation which culminated in the 
trial. Judgement will be given next month. 


U.S.A. 
Nuclear Proposals 


The U.S. Atomic Energy Commission 
has received four offers to build nuclear 
electricity generating stations under its 
programme announced in January, Mr 
Lewis Strauss, the Commission's chair- 
man, has announced, Under the pro- 
gramme the Commission is allowed to 
perform some services for private 
developers of atomic power without 
charge or even absorbing some costs, in 
order to encourage development. Mr 
Strauss said the estimated total cost of 
the four offers was about $150 millions, 
of which 80% to 90% would be borne 
by the private proposers. Stations were 
proposed in Illinois, Massachusetts, 
Michigan and Nebraska, their total gen- 
erating capacity being 455,000kW. The 
Commission aiready had an application 
from the Consolidated Edison Co. of 
New York for a licence to build a com- 
mercial nuclear power station entirely 
with private capital. The five stations 
would have a total capacity of 705,000 
kW and cost about $205 millions. 


SOUTH AMERICA 
Argentine Plants 


The new thermo-electric power plant 
at San Nicolas, which is to be knowa as 
the “24 de Febrero,” is expected to be 
completed by July 1956, according to 
our latest information. The high-voltage 
transmission lines connecting San Nicolas 
with Rosario and Buenos Aircs are also 
scheduled for completion by that date. 

Additional power plants are being 
erected at Mar del Plata, Chivilcoy, 


Chascomus and Dolores, which should 
help to ease Argentina’s power shortage. 
The country’s power production has 
failed to keep pace with the soaring 
demand created by increased industrial- 
isation, although it has risen steadily in 
recent years. On the basis of returns for 
the first eight months of 1954, .otal 
production last year is estimated at 
5,269 million kWh compared with 4,926 
million kWh in 1953 and 4,120°6 million 
kWh in 1949. The San Nicolas plant, 
which will have four alternators with a 
joint capacity of 300,000kW, and an 
annual output of about 1,200 million 
kWh, will increase Argentina’s power 
supply by about 25%. 

The cost of the p‘ant and ancillary 
tran mission installations is estimated at 
1,200 million pesos. This includes the 
cost of constructing storage capacity for 
the necessary fuel supplies, namely 
190,000 tons of coal and 30,000 cu metres 
of fuel oil. 

A considerable rise in fuel imports 
will be necessary to meet the needs of 
the power station. Officia! plans envisage 
the eventua! substitution of natural gas 
for other fuels, thus obviating the 
necessity for such imports. This scheme 
is not, however, expected to materialise 
for some considcrable time to com:, as 
the possibility of extending the existing 
gas pipeline from Comodoro Rivadavia 
is considered unlikely and supplies would 
therefore have to be obtained from 
another source, probably the Salta oil- 
fields. 


EUROPE 
Turkey’s New Project 


Work has begun on a $32:5m dam and 
hydro-electric power project at Demir- 
kopru, on the Gediz River north of 
Izmir in Western Turkey, one of the 
major units in an overall power grid esti- 
mated to cost $77-6m. Planned by a New 
York concern of consulting engineers, 
the contract for the new power and irri- 
gation project was awarded to a Franco- 
Turkey contracting firm. It calls for a 
dam, 252 ft high and 1,998 ft long, form- 
ing a reservoir capacity of 1°6 billion 
cu metres. When ready for operation in 
April, 1958, its 70,000kW power plant 
will generate 190m units annually, con- 
trol floods in the Gediz Valley, and also 
provide water to irrigate over 100,000 
hectares of farming land. 
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AFRICA 
Congo Plan 


M. Auguste Buisseret, the Belgian 
Colonial Minister, has stated that the 
Belgian Government is studying a plan 
to construct a large hydro-electric plant 
at Inga in the Lower Congo. The poten- 
tial capacity of the falls and rapids of 
the Congo river at Inga, some 130 kilo- 
metres from the Atlantic coast, is 
estimated at 168,000 million kWh per 
year. The Minister stated that suitable 
sites for large-scale power-consuming 
industries in the Lower Congo appeared 
to lie either near the Atlantic port of 
Boma, on the nearby Banana-Moanda 
plateau, only 50 to 100 miles from the 
plant site. In the Congo River estuary, at 
Boma or Banana, a new port could be 
built to handle the trade of this pros- 
pective industrialised area. The Inga 
project would require investments of up 
to $1,800 millions, but would eventually 
produce the world’s cheapest installed 
power at a cost of some $60 per kW. 

M. Buisseret said that the proposed 
plant and industries could be financed both 
by Belgian and foreign capital. Private 
American, Canadian and French financial 
industrial interests, he indicated, had 
already shown interest in preliminary 
research into the venture. 

A seven-man American mission, 
headed by Mr William M. Rand, which 
recently visited the Congo, had just sub- 
mitted a favourable report on the plan. 
The Inga project had also been approved 
by a representative of Canadian alu- 
minium interests, Mr F. L. Lawton, chief 
power engineer of the Alcan Co., who 
recently returned from the Lower Congo 
after a study of the plan on the spot. 


AUSTRALIA 


Snowy Scheme Inauguration 

The first stage of the Snowy Mountains 
hydro-electric project, the Munyang 
power station, is to be officially inau- 
gurated by the Prime Minister of 
Australia on 23 Apr. The station houses 
two English Electric 30,000kW_ turbo 
generators. The turbines are of the ver- 
tical Francis type, operating on a net 
head of 750 to 830 ft. 
Finance the Worry 

The outmoded system under which 
electricity authorities in Australia could 
get only 12 months’ finance from the 
Loan Council must be scrapped, in the 
view of Mr Galbally, the Victorian 
Minister for Electrical Undertakings. 
Speaking at the annual dinner of the 
Electrical Manufacturers’ Association, he 
said there must be a national outlook on 
electricity—it was above party politics. 
The Federal Government should make 
available enough finance for electricity 
authorities to plan a programme for at 
least five years ahead. That was what 
was done in Britain. A 12 months’ period 
was totally inadequate and could only 
lead to shortages of electricity. Mr Gal- 
bally said that there must be no timidity 
in providing the unlimited capita] neces- 
sary for the development of electricity. 
It could earn its own keep without any 


trouble. There was no risk in financing 
such projects. More and more power was 
needed to keep pace with the rapid 
development in Victoria. The expected 
increase for 1955-56 in that State was 
16% compared with a world increase of 
8%. To cope with that staggering 
demand, the Latrobe Valley, source of 
the State’s cheapest and most abundant 
fuel, must be developed as never before. 


NEW ZEALAND 
Waipori No. 4 


Dunedin City Council's latest Waipori 
power extensions were officially inaugu- 
rated a few days ago. The latest addi- 
tion is No. 4 power station, of 7,200 kW 
capacity, but the official ceremony also 
embraced the No. 3 power station, of 
about 10,000 kW capacity, which has 
been in operation since last Aug. The 
two stations are now automatically con- 
trolled, and feed into the State Hydro- 
Electric Department’s 110 kV grid sys 
tem. The new stations utilise the same 
water which has passed through other 
generating stations higher up the fast 
flowing Waipori River. Originally it was 
suggested that a fifth station should be 
built, but this proposal is not now con 
sidered economical. 


New Power Line 

The New Zealand Government has now 
decided to postpone the construction of 
the proposed Braeburn hydro-electric 
scheme, and instead to erect a trans- 
mission line from Christchurch to supply 
the Nelson-Marlborough area with power 
from the south. Announcing this a week 
after a conference of local authorities 
when the power supply question was de- 
bated, Mr Goosman, Minister in charge 
of the State Hydro-Electric Department, 
said the Government was convinced that 
the needs of the Nelson-Marlborough 
districts could be met quicker and more 
economically by the transmission line 
(the estimated cost of which is 
£2,286,940). Construction is to begin at 
once so that the line will be in opera- 
tion by the winter of 1959. The line will 
be an extension of the 220 kV line from 
Roxburgh to Christchurch, and will be 
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erected over the central route through 
the South Island via Hanmer and termi- 
nating at Kikiwa, where it will connect 
with the existing main lines. A further 
110 kV line is to be built between Kikiwa 
and Blenheim with a new main substation. 


Geothermal Power 

The total known potential of geo- 
thermal steam at Wairakei, New Zealand, 
is estimated at 134,600 kW by Dr W. M. 
Hamilton, secretary of the Department of 
Scientific and Industrial Research. He 
gave this information in a recent address 
to the Cawthorn Institute, Nelson. In 
his view geothermal energy could not 
provide sufficient power to satisfy the 
long-term requirements of the North 
Island unless production greatly exceeded 
current estimates. He based his estimates 
on bores 2,000 ft down, but he does not 
discount the possibility of more steam 
being found at a deeper level. Eventu- 
ally they must look to steam generating 
stations, nuclear power, or other sources 
to meet the rapidly rising demand, he 
said, although he did not wish to be- 
little the contribution which geothermal 
power could make. Its full utilisation as 
an alternative to coal-fired stations might 
mean a saving of £5m a year. 


Our illustration below shows the South 
African Railways “Blue Train’ pulling 
out of Cape Town for Johannesburg. It 
is hauled by a 3,030 h.p, 3,000 V electric 
locomotive built for the route by ihe 
North British Locomotive Co, Ltd., with 
electrical equipment by the General 
Electric Co, Ltd. Electric locos now 
haul passenger and freight trains between 
Cape Town and Touws River, and from 
the latter point they are steam-hauled jo 
Welverdiend where the Reef 3,000 V dx 
electrified system is joined to continue 
with electric traction for the next 59 
miles to Johannesburg. Electrification 
of the South African Railways in the 
Cape Town area was carried out 
originally at 1,500 V d.c, and extended to 
Bellville on the main line to Johannes- 
burg, In 1954 the 149 miles of the main 
line from Bellville to Touws River were 
electrified at 3,000 V d.c.. and the con 
version of the 14 miles between Cape 
Town and Bellville to the same voltage 
was put in hand. Conversion was com 
pleted a short time ago 
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City electrical engineer of Dunedin, 
New Zealand, Mr G. T. Edgar, M.1.2.£., 
retired from that position at the end of 
last month. He has been succeeded by 
Mr A. H, Dickson. 


“Diamond H” Switches Ltd. announce 
that Mr I. S. Petherick, a.c.s., has been 
appointed secretary of the company. Mr 
Petherick was educated at Westminster 
School, and during National Service 
shortly after the war was commissioned 
in the Royal Tank Regiment. Before his 
present appointment he was a partner in 
a London firm of accountants. 


Mr J. E. Oakley has been appointed 
West Midlands representative for Berry's 
Electric Ltd., and Mr B, S. Powell repre- 
sents that company in the East Midlands. 
Mr Oakley was previously with Electrical 
Components Ltd., in charge of lighting 
fittings and domestic appliances; Mr 
Powell was a senior sales assistant with 
the Midlands Electricity Board. 


We understand that Viscount Chandos, 
chairman _ of Associated Electrical 
Industries Lid. has been nominated for 
the presidency of the Electrical Develop- 
ment Association. The election of the 
neW president takes place at the Asso- 
ciation’s annual general meeting, to be 
held shortly. Viscount Chandos was re- 
elected chairman of A.E.I. last August 
and subsequently became chairman of 
Metropolitan-Vickers Electrical Co. and 
of the B.T.H. Co, 


Mr C. A. Moyles has been appointed 
South London and South Eastern area 
board representative for Nettle Acces- 
sories Ltd. Previously he was employed 
by T. M. C.-Harwell Sales Ltd. as repre- 
sentative covering the London, South 
Eastern and Southern boards. 


After more than 40 years in the elec- 
tricity supply industry, most of it spent 
in the Stratford-on-Avon area, Mr A, S. 
Brand has relinquished his post as man- 
ager of the Midlands Electricity Board's 


Mr I. $. Petherick 


Stratford district on reaching the retire- 
ment age of 65. Mr Brand to whom a 
presentation was made a few days ago, 
will continue to carry out special duties 
for the Board. He has been succeeded 
as district manager by Mr E. C. Eades, 
ASSOC.1E.E., Who has been deputy district 
manager for some time and was pre- 
viously district engineer there. 


Previously secretary of the Dumfries 
and Galloway sub-area of the South of 
Scotland Electricity Board, Mr T. F. C. 
Walker, B.L., B.SC.BCON.), A.C.LS., has 
been appointed to a similar post at the 
Board’s Ayrshire sub-area. 


Mr C. W. Marshall, 8.SC., M.LE.E., 
formerly controller of the South West 
Scotland Division of the C.E.A., and 
Prof. P. M. S. Blackett, Professor of 
Physics at University of London, are to 
receive the honorary degrees of Doctor 
of Laws at Glasgow University Com 
memoration day on 21 June. 


Councillor Norman 8. A. Grubb, a 
local electrical contractor, has been 
selected as Mayor of New Romney, Kent, 
for the ensuing year. He has been a 
member of the town council since May, 
1951. 


Mr J. B. Scott, sales director of Cromp 
ton Parkinson Ltd., has arrived back in 
this country after an extensive business 
tour. During the last three months he 
has visited the company’s branches and 
agents in Burma, Ceylon, India, Malaya, 
Pakistan and Thailand. 


Mr L. Howles, ¢.8.£., chairman of the 
South Wales Electricity Board, has been 
elected a member of the South Wales 
Executive Committee of the Industrial 
Association of Wales and Monmouth 
shire. 

Mr Frank Haxell has been elected as 
general secretary of the Electrical Trades 
Union. He has been acting general secre 
tary since the death of Mr Walter Stevens 
last October as the result of a car crash. 


Mr Frank Haxell 
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IN THE INDUSTRY 


It is announced that Mr Haxell obtained 
27,935 votes, while Mr J. T, Byrne, the 
other candidate, secured 14,924 votes. 
Mr Haxell has been a member of the 
E.T.U. for 26 years and has held various 
offices for 23 years, He has been assistant 
general secretary of the Union since 1953 
when he also defeated Mr Byrne. 


At the first annual meeting of the 
Electrical Industries Club, held last week, 
Mr Leslie Gamage, MC., M.A., F.C.LS., 
was elected the club’s first president, with 
Mr E. G. Batt as vice-president, Mr 
A, S. Lowe was elected hon. club sec- 
retary, while Mr H. F. Wickham and Mr 
H. §S. Fothergill were re-elected hon. 


Mr A. B. Wildsmith (chairman of the Club) 
with Mr J. MacNab 


social secretary and hon. treasurer re- 
spectively. It is evident from the report 
of the General Committee that the club 
has proved an immediate success follow- 
ing its launching last year. A month ago 
the total membership stood at 236. 


Mr F. A. King and Mr A. J. Hughes 
have formally retired from the board of 
Kelvin and Hughes Ltd, after some 60 
years of service with the company. Mr 
F. W. Bates, who first joined the com- 
pany as an apprentice in 1927, later be- 
coming general works manager, has now 
been appointed to the board. 


G. and J. Weir Ltd. announce that 
The Rt Hon Viscount Weir of Eastwood, 
G.c.B., has intimated his intention to 
retire from office as director and chair- 
man of the company. The board consider 
that His Lordship’s long association with 
the company, extending over 57 years, 
should be recognised, and they propose 
asking stockholders to approve his ap- 
pointment as the first honorary president 
of the Weir group of companies. Mr J. 
Spittal, director finance and accountancy, 
and Mr A. H. Laidlaw, sales and con- 
tracts director, both with long periods of 
service with the company, have also 
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Mr_W. N. Kilner 


intimated their intention to retire at the 
same time. On the retirement of Lord 
Weir, the directors propose to appoint 
the Hon J. Kenneth Weir, c.B.E., the 
present managing director, to be chair- 
man, and it is proposed that the position 
of managing director be held jointly by 
the Hon J. Kenneth Weir and Mr J. 
Russell Lang. The board also announce 
the appointment of the following execu- 
tive directors whose duties will be to 
manage the affairs of the Cathcart organ- 
isation: Hon J. Kenneth Weir (chairman), 
Mr J. Russell Lang, Mr H, Hillier (who 
are members of the parent board), and 
Mr J. Davidson, Mr J. W. Atwell, Mr 
I. G. Craig, Mr J. J. B. Young, and Mr 
D. C. Hagen. 


Mr C. F. Bolton, M.B.E., A.M.1.E.B., who 
retired recently from the Central Elec 
tricity Authority after having been trans- 
mission ¢ngineer for the South-Eastern 
Division (and previously for South-East 
England area of the Central Electricity 
Board) has become consulting engineer to 
the English Salvi Co., Ltd. 


Mr Sydney H. Hole, M.1.MECH.E., has 
been elected a vice-president of the 
Junior Institution of Engineers in recog- 
nition of his many and valuable services; 
especially in the acquisition and equip- 
ment of the Institution’s new  head- 
quarters. 


Our accompanying photograph shows 
Mr Leslie Gamage, vice-chairman and 
joint managing director of the General 
Electric Co., Ltd, and the Hon Mrs 
Gamage arriving at Euston Station 
recently on completion of a three-month 
business tour during which they travelled 
round the world visiting overseas com 
panies of the G.E.C. in South Africa, 
Australia, New Zealand and Canada 
They travelled by air for the whole of 
the journey, with the 
exception of the 
final stage; they re- 
turned from Halifax, 
N.S., by sea. Wel- 
coming them home 
are seen Mr F, Win- 
stanley, a directer, 
and Mr H. J. Eley, 
manager, Light En- 
gineering Dept., on 
Mr Gamage’s right, 
while on Mrs Gam- 
age’s left is Mr 
D. G. W. Acworth, 
export manager 


Mr C. P. Holder 


Mr E. Nicholson 


Mr W. N. Kilner, M:1.£.£., who, as we 
briefly noted last week, is now chief 
engineer of the newly-formed Turbo- 
Generator Engineering. Department of 
the Metropolitan-Vickers Electrical Co., 
Ltd., has been responsible for the design 
of many of the largest generators in 
stalled at C.E.A. power stations. He 
went to M.-V. in 1924, joining the turbo 
generator section of Plant Engineering 
Department, and in 1946 was appointed 
assistant chief engineer. Mr Kilner is 
chairman of the Turbine Type Gene- 
rators Technical Committee of the Inter- 
national Electrotechnical Commission 
He was chairman of the Supply Group 
Committee of the North Western Centre 
of the J.E.E. in 1952/53. Mr C, P. 
Holder, who is now assistant chief engi- 
neer of the Plant Department, took his 
degree at Queen’s College, Cambridge 
He went to M.-V. as a college apprentice 
in 1931, and on completing his course 
joined the General Engineering Depart- 
ment. In 1936 he transferred to Plant 
Engineering Department, since when he 
has specialised in the design of salient 
pole a.c. machines. In conjunction with 
Mr E. M. Johnson, he has read two im 
portant papers on that subject before the 
LE.E. Mr E. Nicholson, M.B.E., 1.D., 
B.SC., A.M.LE.E., who, as we briefly noted 
last week, has been appointed assistant 
chief engineer of the Switchgear Depart 
ment, has won much distinction in the 
shooting field. Educated at Denstone 
College and Manchester University, he 
went to M.-V. as a probationary college 
apprentice in 1933, and on completion 
of his course in 1938 joined the switch- 
gear Department. From 1939 to 1946 
he served with the Royal Corps of 
Signals, being awarded the M.B.E.; he also 
received the Legion of Merit (U.S.A.) 
Returning to Switchgear Engineering 


Mr_and Mrs Gamage welcomed on arrival at Euston 


Mr T. Duerden 
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Department in 1946 he 
became Division Leader 
(Large Panels) in 1951. 


Sub-area engineer for 
the York sub-area of the 
North Eastern Electricity 
Board since 1948, Mr T. 
Duerden, A.M.1L.MECH.E., 
M.LE.E., has been ap- 
pointed manager of that 
sub-area in succession to 
Mr W. A. Crocker, 
M.1.E.£., who has taken up 
a similar post for the 
Board's Tees sub-area. 
Born in Nelson, Lanes, 
Mr Duerden received technical education 
at the Manchester College of Technology 
and early training with Crompton Parkin- 
son Ltd. He joined the Nelson Corpora- 
tion Electricity Department in 1928 and 
was appointed mains assistant at Black- 
burn in 1932, with which undertaking he 
eventually became senior technical assis- 
tant. During that period he was con 
cerned with the design of the Whitebirk 
generating station. Mr Duerden was 
appointed deputy city electrical engineer 
at York in 1945, holding that post until 
vesting day. He is vice-president of the 
York Engineering Society, in the forma 
tion of which he was actively concerned 
Our photograph of Mr Duerden above is 
reproduced by courtesy of the Yorkshire 
Evening Press. 


Deputy station superintendent at 
Coventry power station, East Midlands 
Division, C.E.A., since Dec., 1948. Mr 
E. G. Spilling, amiee., has been 
appointed deputy station superintendent 
at Westwood power station, North West, 
Merseyside and North Wales Division 
Mr Spilling started as an apprentice 
electrical fitter with Portsmouth Corpora- 
tion Electricity Department in 1932 and 
after five years became a student engineer 
In 1939 he was appointed assistant charge 
engineer at Portsmouth generating station 
and jn 1945 transferred to Portishead as 
boiler house shift charge engineer. The 
following year he was promoted to 
assistant shift charge engineer there, and 
in 1948 left Portishead for Coventry. 


Mr T, C. Paton has retired from his 
position as manager of the Glasgow 
office of Brookhirst Switchgear Ltd. 
one of the Metal Industries group of 
companics—but will continue to repre 
sent another member of the group, 
Cantie Switches Ltd., in Scotland. Mr 
K. B. Allan has been appointed Glasgow 
office manager for Brookhirst Switchgear 
Ltd. as from 1 Apr 


Mr F. J. Erroll, M.p., has resigned from 
the boards of Richard Johnson and 
Nephew Ltd., and its subsidiary Johnsons 
(Mill Street) Ltd, upon taking up the 
appointment of Parliamentary Secretary 
to the Ministry of Supply. 


Until recently a superviror in the 
Hoover sales-service organisation at 
Dundee, Mr A. McKay has been made 
manager of the Bradford district of 
Hoover Ltd / 
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Mr M. M. MacQueen, manager, Radio 
and Television, General Electric Co., 
Lid., has been re-elected chairman of the 
British Radio Equipment Manufacturers’ 
As:ociation, 

Mr Thomas Johnston, and Sir Hugh 
MacKenzie, chairman and deputy chair- 
man respectively of the North of Scot- 
land Hydro Electric Board, last week 
received the freedom of Inverness. 

At the annual general meeting of the 
Dumfries and Galloway Electrical 
Society, Mr D. K. Starkey was elected 
president for 1955-56, with Mr P, M‘*Nab 
as vice-president. Mr Starkey is the dis- 
trict engineer for the Kirkcudbright 
district of the Dumfries and Galloway 
area of the South of Scotland Electricity 
Board 

It is announced by the Canadian 
General Electric Co., Ltd., that vice- 
president Mr lan F. McRae is to head 
the company's engineering team assigned 
to design, engineer and construct 
Canada’s first nuciear reactor for power 
purposes. 


OBITUARY 


With the death of Dr Albert Einstein 
the world has lost probably the greatest 
and most original physicist and mathe- 
matician of modern times, His fame 
rests principally on the theory of 


relativity which he first produced in 1905, 
and developed into the general theory in 
the following eight years. Although at 
the time the unfamiliar mathematical 
techniques adopted, together with the 
immenseness and originality of the 
concept baffled and angered many of the 
scientists and students, swhsequent work 
has shown the complete justification of 
the theory as it stood. In the electronic 
field, particularly in the acceleration of 
particles, the relationship between mass 
and velocity becomes of practical sig- 
nificance, while the identification of mass 
and energy is the fundamental basis on 
which the production of power from the 
nucleons rests. Einstein was born at 
Ulm of Jewish parents in 1879, and early 
showed mathematica] promise, Following 
his first major work on relativity he was 
in 1909 appointed Professor Extra- 
ordinary of Theoretical Physics at Zurich. 
In 1911 he moved to Prague and in 1914 
he took up an appointment at Berlin. 
The rise of Hitler and the anti-Jewish 
activity of the Nazis led to his expulsion 
from Germany and he settled in America. 
Recently he had been working at the 
Institute for Advanced Study on the 
search for a unified theory of a!] natural 
forces which would inter alia explain 
electricity and gravitation. His attack 
which was based on the assumption that 
the universe could be known exactly, led 
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into controversy with the advocates of 
Heisemberg’s uncertainty principle. He 
died last Monday at Princeton, New 
Jersey, after entering a hospital the 
previous Friday for treatment for arterio- 
sclerosis; he was aged 76. 


Mr A. E. Margolis, Dipl. Inj, a 
specialist on district heating, who had 
been with Kennedy and Donkin, con- 
sulting engineers, since Dec. 1941, died 
on 13 Apr. He was largely responsible 
for the preparation of the Pimlico district 
heating scheme. Before joining. Kennedy 
and Donkin he was responsible for 
district heating schemes in Hamburg and 
elsewhere in Germany. 


Mr W. G., Birtwell, who died on 13 
Apr., aged 45, was chief draughtsman to 
Wood's of Colchester during the latter 
part of the last war. Subsequently he 
assumed responsibility, under the chief 
engineer, for the development activities 
of the company. 


Miss Beth Card, branch development 
secretary of the Electrical Association 
for Women, died on 7 Apr. She had 
been a member of the E.A.W. staff since 
1933. 


Mr G. R. Peeke, Midlands representa- 
tive for scientific and industrial products 
of Sunvic Controls Ltd., died on 7 Apr. 


NEW LITERATURE 


Telecommunications 
by A, T. Starr, M.A, PH.D., M.1.E.B, 
NOTHER addition to the publishers’ 
engineering degree series, this excel- 
lent work is intended primarily to cover 
the syllabus for the subject of telecom- 
munications in the London University 
Degree. This, however, does not imply 
any narrow limitation on the usefulness 
of the book, for it should make a most 
suitable companion to every student 
studying this complex subject, and to- 
gether with its sister volume “Electro- 
nics,” should provide a comprehensive 
foundation for studies in “light current” 
engineering. Ma/‘hematically, its stan- 
dard is that of the Fourier analysis and 
operational caleulus, well within the 
scope of the student of this subject. In 
a clear and concise style, the topic is 
introduced by a general survey of com- 
munication systems setting out the main 
divisions of this broad subject. Each 
division is then dealt with at greater 
length in successive sections of the book, 
ranging from telegraph systems to micro- 
wave techniques and encompassing tele- 
phonés, telecommunications and tele- 
vision. A number of appendices, dealing 
with mathematical considerations  in- 
volved in the text, conclude an all-round 
excellent work. Published by Pitman, 
454 pages. 84 in. by 5 in. Price 35s. 


The British Journal Photographic 
Almanac, 1955 
ed, Arthur J, Dalladay. 
OLOUR enthusiasts will be pleased 
with this latest edition of an old 


friend, the “B.J.”. Almanac, for there is 
a wealth of new information especially 
on this facet of photography. Keith M. 
Hornsby, A.B.P.S., writes on “Colour 
Processing—-Small Scale or Factory,” 
whilst other articles include one by J. 
Scales-Manners on the “Electronic Flash 
in the Studio.” Under the heading “Epi- 
tome of Progress,” details of new methods 
and techniques are recorded. This year 
special attention has been paid to user- 
processing of colour material. The 
formulae section now completed by a 
table of colour materials for narrow- 
gauge cinematography includes particu- 
lars and BS/ASA indices for both still 
and cine monochrome and_ colour 
materials. Pages 404-430 house the colour 
photography technique section which has 
been revised to date and includes all 
processes yet available in the U.K. and the 
guide to electronic flash technique (pp. 
387-393) has been revised in line with 
up-to-date developments. Published by 
Henry Greenwood and Co., Ltd. 640 
pages. 74 in. by 5 in. Price 5s. (board 
covers), 78, 6d. (cloth bound) 


Training Managers in the Public 
Service 
LL large organisations today make 
special arrangements for the train- 
ing and advancement of their junior 
executives: they feel that the efficient 
development of such men and women up 
to an ability to fill the most senior posts 
is a matter tco important financially to 
be left to chance. The public services 
nationalised industries, specialised govern- 


ment departments, and local authorities 
are well to the fore in such activity, and 
this book gives an account of their 
methods, It is based on a series of 
lectures organised by the Royal Institute 
of Public Administration early last year. 
For each industry, etc,., treated, there is 
an account of the management promotion 
problem being faced, the policy adopted 
for tackling it, and of the detailed train- 
ing courses that are organised. Organi- 
sations covered are the G.P.O., the 
Ministry of Pensions and Nationa] In- 
surance, N.C.B., C.E.A., L.C.C. and the 
Hospital Service. Other chapters dis- 
cuss the management training generally 
and management development in the 
U.S.A. For those interested in this im- 
portant problem, this comparison of 
practical techniques makes most inter- 
esting reading. Published for the Royal 
Institute of Public Administration by 
George Allen and Unwin Ltd., 84 pages, 
8} in. by 54 in. Price 7s. 6d. 


BOOKS RECEIVED 


Electric Railway Engineering by T. 
Ferguson. An up-to-date’ textbook on 
the design and planning of electric rail- 
ways. Published by Macdonald and 
Evans Ltd., 416 pages, 9in. by 6in. 
Price 57s. 6d. 

Transistors: Theory and Application 
by A. Coblenz and H. L. Owens. Prac- 
tical treatment, describing principles of 
operation, manufacture, and uses in elec- 
tronic circuits. Published by McGraw- 
Hill, 313 pages, 9in. by Gin. Price 
42s. 6d. 





Electrical Times, 21 April, 1955 


633 


PROBLEMS AND PRACTICE 


Cable Economy 


ITH reference to the notes by 

“M.N.” on “Cable Economy” (14 
Mar. issue), I should like to say that 
personally I have never seen a two-way 
circuit wired in the manner shown in 
the diagram (a). Not only would this 
method be very uneconomical of cable, 
but it would also create a problem in 
protecting the cables if these are to be 
hidden in the wall, since the bulk of 
one three-core, plus one twin tr. or 
p.v.c. sheathed cable dropping down the 
wall to one of the two-way switches, 
would be too great for the usual { in. 
conduit used to protect the cable under 
the plaster. I certainly would not con- 
sider method (a) for wiring a two-way 
circuit in either type of cable. 


4-way junction 





ceiling rose 


Re 


Red 
Blue 


White 
Method of connecting a two-way circuit to 
economise in three-core cable between switches 


On the other hand, I do not like the 
idea of cutting away the outer sheath of 
the three-core cable as shown in (b). The 
method I always adopt is shown above. 
The 4-way “Bakelite” junction box is 
situated in the most convenient position 
to ensure the minimum length of three- 
core cable, this being more expensive 
than twin. Twin cable is then run to the 
three-point ceiling rose as shown. If the 
cable drop to the switche; is to be hidden 
in the wall a short length of % in. con- 
duit is embedded in the wall to protect 
the cable. Plaster depth switches and 
conduit can be used to great advantage 
here.—J. Hooper. 


Polar Exploration 


OST of us are well aware that the 
solution of the most complicated 
or confusing fault is so frequently ex- 
tremely simple. For example, a 3 h.p. 
three-phase, two pole star-delta motor 
was received for rewind. It had been 
burnt out by single phasing due to mal- 
adjustment of one of the starter con- 
tacts. The motor was rewound, re- 
installed and ran perfectly well for many 
months when it again burnt out, due, 
apparently, to lack of a no-volt release. 
The motor was rewound and installed 
for the second time (by the contractors) 
but failed to run in delta. Discussion 


In Engineering 


Every engineer has a story to tell; why not 
tell yours on this page? We welcome con- 
tributions to this feature, and those pub- 
lished will be paid for at our standard rates. 
Problems which are encountered and over- 
come in day-to-day maintenance or installa- 
tion of electrical plant; useful methods and 
techniques developed for specific jobs, or 
current practices, all make instructive read- 
ing for others. We will also consider for 
publication problems requiring an answer. 
Sketches are often helpful and need only be 
rough, as they will be redrawn before use. 





over the telephone proved useless and 
the job was inspected on site. And what 
a sight! The motor was driving a pump 
in a gravel pit and was approached by 
a sea of mud. All tests on the motor 

all normal tests with the instruments 
available—gave good results. The cable 
run was checked and proved sound and 
naturally the connections to the six ter- 
minals, in four possible ways, were tried 

Eventually, the motor was removed to 
the winding shop for thorough examina- 
tion. True enough, it ran well in star 
but not in delta but on dismantling, the 
windings appeared perfectly sound with 
good tests between phases, from each 
phase to earths and moreover the resis- 
tance drag phase were equal. Mechanical 
inspection also revealed nothing. The 
winder was questioned, the winding data 
produced and every possibility examined 
short of complete stripping. 

Finally, the winder suddenly remem- 
bered that he had made a four-pole star 
delta connection instead of a two-pole. 
As a wind it was perfectly sound but the 
long coil throw used in the original two- 
pole winding prevented the motor run- 
ning in delta when connected for four- 
poles,-W, Vint. 


Interfering Contact 
HEN investigating radio interference 
complaints it is not always a good 
thing to blame the apparently most 
obvious offending piece of apparatus. 
One recent rather peculiar case dealt with 
by the writer illustrates this 
A 40 W, 4 ft fluorescent lamp installed 
in a smal! dining-room interfered with 
a domestic set in the same room to a 
degree that all medium and long wave 
programmes were drowned by a con- 
tinuous crackling and buzzing noise in 
the set. The householder had noticed, 


Adjusting screw 


A slide rail, fitted up with 
fixed and moving centres 
on brackets makes a 
suitable arrangement for 


however, that when either the boiling or 
grilling plates of an electric cooker in 
an adjacent kitchen was switched on the 
interference disappeared. Inspection of 
the lighting fitting, control gear and 
lamp showed that these components were 
in excellent condition. The fixture was 
properly earthed and the customary sup- 
pressor (in the starter canister) was func- 
tioning. The house wiring was new and 
well installed, 

The writer switched off the whole in- 
stallation to carry out tests on the wiring 
and inadvertedly touched the insulation 
of the 7/0°064in. cable joining the 
supply authority's fuse to the supply 
meter and found that the cable was warm. 
The supply authority was called and they 
fitted a new fuse carrier and cable, and 
when the lighting and radio only were 
switched on it was found that the inter- 
ference had disappeared. 

The chain of events leading up to the 
trouble appears to be that the screws for 
the fuse carrier cable socket had never 
been tightened and the cable ends had 
oxidised causing a high resistance at this 
point. The current from the radio set 
and single jighting fitting was insufficient 
to break down completely the oxide 
coated cable, and a series of small sparks 
formed under this low current condition 
between the cable and socket, but a heavy 
current (say 8A or more from the 
cooker) was sufficient to cause the fusing 
together of the cable and cable socket 
to form a temporary “good” contact. The 
short length and rigidity of the 7/0-064 in, 
cable broke this weld when the cooker 
was switched off.—W. A. Stickley. 


Mounting between Centres 


OR the examination and repair of 

armature or rotors it is often desir- 
able to be able to mount the component 
between centres. In such cases a slide 
rail can be utilised and fitted up as shown 
below. It is not necessary for both 
centres to be adjustable and one can be 
permanently bolted to the slide rail and 
the other made to slide in a similar 
manner to a lathe tail-stock. The under- 
side of the sliding tail-stock js fitted with 
a tongue which has a reasonably good 
fit in the slide rail slot. If necessary the 
slide rail slot can be machined out to 
give a good axial alignment between the 
centres." Torque,” 


Fabricated brackets 


This bracket sides 
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Portable Low Voltage Equipment 

NCREASING stress is being laid on 

the importance of converting port- 
able apparatus used in factories or 
garages to operation on 50 V, Kentisu 
ELECTRICAL ENGINEERING Co,, Mornington 
St, N.W.1, one of the staunch campaigners 
in this field, have produced a range of 
transformers which they claim to be 
ultra-safe and an associated battery 
charger which operates at SOV. 

With the transformers, primary and 
secondary coils are wound on separate 
bobbins to ensure complete safety, and 
a vacuum impregnating technique is 
used, A “fully-floating” core is employed 
in standard units, though where this is 
required to be earthed, a link is provided, 
Other extras include fuses and indicating 
lamps. Transformers are housed in sub- 
stantial 18 gauge sheet steel cases and 
are compound filled. Normally the lid is 
not detachable but this provision may be 
made if required. Cable entry is by means 
of couplers of the firm’s own design and 
manufacture. The units are flash tested 
at 3-SkV to earth 

The battery charger has positions for 
either 6 or 12V and a switch permits 
variation of the charging current. In- 
ternally this apparatus has been designed 
so that any faulty component may be 
easily replaced without dismantling other 
parts first. A thermal overload release 


and ammeter are incorporated on the 
front panel. All products of this firm are 
given a “hammer” finish, which is a 
paint having a surface similar in appear- 
ance to a sheet of metal hammered with 
the ball end. 


Measuring Solder Temperature 

N order to perform certain soldering 

tasks, such as tinning copper busbars, 
it is important to have fairly close control 
over the solder temperature, and for this 
to be possible a reasonably accurate 
thermometer is required. One such instru- 
ment is now being produced by 
Mu ticore So_pers Ltp., Multicore 
Works, Maylands Ave, Hemel Hemp- 
stead, Herts. This instrument consists of 
a thermo-couple at the end of a tube 
which is connected to a meter calibrated 
directly in degrees centigrade and fahren- 
heit. On plunging the end of the tube 
into’the solder or applying it to the end 
of a soldering iron, the temperature is 
indicated on the meter scale, The instru- 
ment costs £5. 17s. 6d. and delivery is 
approximately 2 months 


FLP Terminal Box 

NEW all-purpose flame and water 

proof terminal distribution box has 
been introduced by the General ELE 
rric Co., L1p,, Magnet House, Kingsway. 
W.C.2, Substantially built of cast alum 
inium alloy, the box is suitable for use 
in mines, chemical works or other places 


52 terminals are provided in the standard box 


having corrosive or explosive atmos- 

pheres and Buxton certificate No. FLP 

3468 for groups I and II gases is held. 
It also complies with BS, 229. 

The box incorporates an aluminium 

alloy terminal bace on which are mounted 

bushed brass _ter- 

minals; these being 

provided to suit cus- 

tomers’ individual 

requirements. As a 

standard, however, 

$2 terminals each 

rated at 74 A_ with 

maximum p:rmis- 

sible voltage of 

250V are installed 

and entry is by 

means of fourteen 

1 in, tapped holes in 

the sides of the box. 


Left, battery charger 
and low voltage trans- 
formers are seen 
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One end of the box is removable, thus 
permitting two units to be coupied to- 
gether. All joints are sealed with Neoprene 
gaskets to prevent ingress of moisture. 


Time Delay Relay 


PNEUMATIC method is used to 
achieve time delay in the latest dc. 
relay manufactured by ELECTRO 
Mertuops Ltp., Caxton Way, Stevenage, 
Herts. With this system, which employs 
a spring-loaded bellows in conjunction 


This time delay relay can be set to operate 
over a range of 4—180 seconds 


with a solenoid, greater accuracy over a 
wider timing range is said to be achieved 
than with a normal dashpot, and vibra- 
tion or small changes of temperature are 
said not to affect its cperation, 


In the de-energised state, the bellows 
are compressed and the solenoid plunger 
is held withdrawn from the coil by 
means of a spring. When switched on, 
the solenoid plunger is pulled into the 
coil and the bellows expand under the 
action of the spring; the rate being con- 
trolled by an adjustable air-valve, At 
the ccnclusion of expansion a snap action 
double-pole switch closes the required 
circuit, Units are fully tropicalised and 
are rated at 230 V SAac. or 1IOVIA 
d.c, (non-inductive), 


** Antox”’ Prevents Corrosion 


fyy Simons of protecting steel and 
other metals subject to corrosion 
have certain disadvantages which are said 
to have been overcome with the latest 
coating named “Antox.” Applied by 
spraying, dipping or brushing, the new 
liquid is said to give protection against 
all weather conditions and salty or 
smoky atmospheres. 


It consists of a special grade of plas- 
ticised nitro-cellulose dissolved in a mix- 
ture of three solvents which evaporate 
at different rates. The effect of this is that 
on drying, the protective coating is left 
slightly piiable and firmly adheres to the 
metal surface. In addition to its main 
task of corrcsion prevention, the coat- 
ing is also suitable as a base for appli- 
cation of cellulose or paint. A special 
thinner available from the distributors, 
BririsH Unrversat E.M.E. Ltp., 36 
Victoria St, S.W.1, serves the dual pur- 
poses of preparing the surface prior to 
application of the main coating and, 
where required, removing the coating. 
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Twinimerser is Latest Hotpoint 
Water Heater 

NIQUE addition to their range of 
immersion heaters for domestic hot 

water supplies is announced by HOTPOINT 
Evectric APPLIANCE Co., Ltp., Crown 
House, Aldwych, W.C.2, The “Twin- 
imerser” automatic immersion heater 
consists of two immersion heater elements 
mounted on one head, one is loaded at 
2kW and heats only 10 in. depth of 
water in the tank whilst the other loaded 
at 3kW will heat a greater depth of 
water up to 36 in. Interchangeable with 


The Twinimerser combines two complete 
thermostatically controlled heaters in one 


standard vertical immersion heaters and 
circulators the “Twinimerser,” however, 
can only have one element in circuit at 
a time. Both heaters are controlled auto- 
matically by means of a standard adjust- 
abie thermostat and are brought into 
use by a changeover switch which is 
built into the head. When changing from 
“Sink” element to “Bath,” the switch 
operates in addition a link mechanism 
resetting the thermostat automatically 
above its differential to enable it to 
control the “bath” element when this is 
switched orf The longer element may be 
reformed on site to approximately 21 in., 
but standard heaters are formed to 27 in. 
immersed lengths giving the desired 
amount of bottom heating to avoid over 
stratification of the water, A 7 in. ad- 
justable stem type thermostat is em- 
ployed and the 15 amp 2-way switch is 
of the microbreak push bar pattern. The 
thermostat is automatically set above 
“sink” temperature for “bath” heating. 
With heater terminal, thermostat and 
mechanism shrouded in a 3-piece moulded 
cover the Twinimerser for a.c. circuits 
of 200/220 V and 230/250 V costs £5, 15s, 
plus £2. 2s. p, tax and £1. 8s, Thermostat. 


Nameplates and Labels 


HE desirability of clearly labelled 
and otherwise marked instructions 
and data on electrical plant and equip- 
ment is something which has been con- 
tinually and emphatically stressed in 
these pages and it is pleasing to see 
therefore the way in which one firm can 
help the industry 
Apspot BROWN AND Sons LtD., Barn- 
fleet Works, Beaminster, Dorset, can 
supply nameplates, scales, data sheets, 
dials, show plaques, and the like printed 
and engraved on Perspex, Ivorine, and 
other plastics, brass and aluminium, and 
would be pleased to quote any of our 
readers who have a labelling problem 


Special Fittings Department 

EMAND for their products has 
increased so much as to justify the 
creation by New |. Era __ INDUSTRIES 
(TOTTENHAM) Ltp., 10 St Loys Rd, 
Tottenham, N.17, of a separate depart- 
ment to deal with the volume of work 
involved in the design and production of 
special fittings for particular requirements. 


Auto Control for GEC Cooker 

N automatic timer control panel unit 
which can be simply fitted in place 

of the existing splash back on D.C. 114 
cookers was introduced at the Ideal Home 
Exhibition (see ELec, Times, 3 Mar, 1955). 
The unit incorporates an electrically- 
operated oven timer control, a spring- 
wound “minute” timer and a strip lamp 
for illumination. The oven timer control 


The panel easily fits onto the DC I14 


—_1!, a 


is set to switch On the oven at the re 
quired time for the right period, at the 
desired temperature up to 10 hours be- 
fore the meal is required. The automatic 
gear will then switch on, cook the meal 
and switch off unattended. The ringing 
minute timer is of the normal type. The 
unit (D.C. 140) is of modern streamline 
design in keeping with the design of the 
D.C. 114, and can be supplied by the 
GENERAL Exvecrric Co,, Ltp., Magnet 
Hse, Kingsway, W.C.2, at £12, or the DC 

114 cooker complete with control panel 
fitted and wired ready for use is avail- 
able at £49. 12s. 6d 


Fitting for the 1 kW Mercury Lamp 


SPECIAL reflector fitting (M 2560) 

was introduced recently by Britisu 
THOMSON Houston Co., Ltp., Crown 
House, Aldwych, W.C.2, for use with 
the “Mazda” 1kW _ horizontally oper- 
ated mercury arc lamps. It is made with 
a cast aluminium alloy main channel 
finished in green, mounting an anodised 
aluminium trough reflector. A removable 
side panel in the main channel gives 


access to porcelain connector block 





For the 
Electrical 
Trade 





ready wired to the two special spring 
loaded porcelain lampholders, The design 
of the lampholders aided by a ring on 
one lamp ensures that the lamp is in 
serted the right way round and in com- 
plete safety, The closed end reflector has 
a matt finish and gives nearly symmetri 
cal light distribution It is easily re 
movable for cleaning. The fitting costs 
£11. 10s 


Towel Rail for Hurseal Heaters 
OW on the market is a new highly 
polished chrome towel and airing 
rail attachment for the column type 
radiators of the Hurseal range 
Ideal for airing delicate fabrics and 
baby clothes because there is no danger 
of scorching, the attachment bolts on to 
the radiator overhanging at the ends and 
the sides. It is available in two sizes, 
20in. long for the 1kW radiator at 
£3. 19s. 6d. plus 14s, 6d. purchase tax, 
and 30 in. long for the 2kW model. This 
costs £4. Ils. 6d. plus 16s. 8d. purchase 
tax, from Hurseat Lirp, 229 Regent St, 
W.1 


A valuable extra for Hurseal owners 
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Artificial Lighting Aids Plant Growth 


OR some years experiments have 

been carried out to determine the 
extent to which artificial light can be 
used to control plant growth and to 
supplement natural lighting. A survey 
of the achievements in this field so far, 
and a review of various systems now in 
use is given in E.R.A. report, reference 
number W/T31, by A. E. Canham. 

The primary réle of light in plant 
development is, as a source of energy, 
employed in the photosynthesis, Not 
only is the quantity of light important 
but also the quality, since the effects of 
colour are particularly pronounced. 
Plants exposed to light having a high 
“red” content grow very tall, and are 
pale and spindly, whereas under blue 
light of the same energy level, short dark 
sturdy plants are produced. This broad 
rule, however, has some exceptions. For 
example with “Meteor” garden peas, 
beans and some grasses, pronounced 
elongation is observed in blue and green 
lights—-an effect which decreases with 
increasing wavelength. Apart from the 
plant shape. colour is also responsible 
for rate of growth due to different 
amounts of energy absorbed by leaf pig- 
ments. Red light produces the most 
rapid growth but a bad shape results, 
and blue light gives slow rate of growth 
with a more normal shape. From this 
it appears that a white light with the 
colour content more or less balanced is 
the most satisfactory source and the ad- 


vent of fluorescent tubes has made it 
possible to grow plants normally in arti- 
ficial light. 

In full summer sunlight the illumina- 
tion at noon is of the order of 8,000- 
10,000 lumens/sq ft and the mean dawn 
to dusk average is about 2,000-3,000 
lumens/sq ft. From investigations it has 
been established that satisfactory growth 
for most plants can probably be ob- 
tained at illumination values equivalent 
to daylight illumination of 1,000-2,000 
lumens/sq ft and values of this order are 
usually used in practice. The exception 
to this is in the case of forcing bulbs 
where special treatment is required em- 
ploying low levels of illumination. 


Controlled Light Chambers 


Although attempts have been made to 
build controlled light chambers prior to 
the introduction of fluorescent lamps, it 
is only since such lamps became readily 
available that much progress has been 
made. Tubular lamps are in many ways 
the most satisfactory source, but even 
with these lamps it is difficult to achieve 
values of illumination of the order of 
2,000 lumens/sq ft at plant level, unless 
plants are grown a few inches from the 
battery of tubes. To give an idea of 
the size of an installation, the parameters 
used at the John Innes Horticultural 
Institution are significant. Two basement 
rooms each 15 ft 6 in. by 12 ft 6 in. by 


8 ft high have been devoted to experi- 
ments with various plants. In each, illu- 
mination is provided by eighty 80 W 
fluorescent tubes covering an area of 80 
sq ft. This arrangement gives a maxi- 
mum illumination of 1,600 lumens/ sq ft 
at 15 in. below the lamps and has proved 
most satisfactory for growth of tomato 
plants. Tests with “Daylight” lamps, 
“Warm White” and a combination of 
both showed a slight advantage in favour 
of the “Daylight” lamps. 


It is the use of artificial lighting as a 
supplement to natural lighting which 
finds most favour with horticulturalists. 
Practically all plants grown commercially 
during the winter period benefit from 
some supplementary light and  sav- 
ings are possible since better plants can 
be produced earlier. The greatest prob- 
lem in this field is choice of a suitable 
light source. Filament lamps have too 
high a proportion of infra-red; neon 
floodlights are expensive because of the 
control gear, and other available lamps 
have attendant disadvantages. 


Mercury vapour discharge lamps are 
now readily available and although 
spectral distribution is not ideal, the out- 
put is high enough to provide a reason- 
able energy level. Suitable reflectors are 
being made for either horizontal or verti- 
cal types and the 400 W size is finding 
wide application for growing tomatoes, 
lettuces and cucumbers. 


BRITISH STANDARDS 


Lead-Acid traction batteries for battery 
electric road vehicles, B.S. 2550:1954. 
Price 3s. This new standard deals with 
lead-acid batteries for electric road vehi- 
cles of the 3 and 4 wheeler and pedestrian 
controlled type; industrial trucks will be 
covered in a separate standard under 
preparation. In this standard, the design 
and construction, rating designation and 
other details are set for various batteries. 
In addition, the tests for capacity, life, 
and variation of duration of discharge 
with temperature are quoted, Various 
illustrations included give details of the 
layout for standard batteries, and dimen- 
sions of thimbles and _ thimble-socket 
together with their assembly. 


Spot welding electrodes. B.S. 807: 
1955. Price 3s, Where the previous 
edition of B.S. 807 related only to shanks 
of spot welding electrodes, and was 
issued to ensure interchangeability of 
electrodes in the sockets of electrode 
holders, this new edition covers the 
standardisation of the electrode tips, with 
particular reference to the relationship 
between the welding surface and the 
holder. The dimensions have been 
standarised on the basis of common 
usage to facilitate the production of 
electrodes. Electrodes dealt with are ver- 


tical centre, vertical off-set, angle off-set, 
and crank off-set types, for sizes of 4 in., 
4in., ¢in., Fin., Lin., and I4in., with 
the exception of the crank off-set elec- 
trode for which only 14 in. size is given. 
A preference, however, is shown for 7 in 
electrodes. 


Phenolic laminated sheet. 8.8. 2572 
1955. Price 4s. A new publication, this 
standard specifies requirements for a 
number of types of phenolic laminated 
sheet which, in general, have good 
mechanical qualities, electrical insulating 
properties and resistance to corrosive 
influences. Tests specified are designed 
to assess and differentiate between the 
types; they have not been selected in 
consideration of any particular use to 
which the material may be put. 

The material is first divided into two 
groups (a), where the mechanical pro- 
perties in both directions are of the same 
order and (b), where they are markedly 
different. The first group is then sub- 
divided into four classes, to differentiate 
between sheets manufactured with 
asbestos, cotton fabric, cellulose paper or 
wood veneer fillers. Altogether 14 
different types of material are covered. 
Requirements for appearance, flatness, 
tolerance on thickness and marking of 


the material are also specified together 
with limits for physical properties, 


Sprayed metal coatings. Part 1: Pro- 
tection of iron and steel against atmos- 
pheric corrosion; Part 2: Protection of 
iron and steel by aluminium against cor- 
rosion at temperatures between 120° C 
and 950°C. B.S. 2569: 1955. Price 2s. 
each part. Of the two separate parts in 
which this new standard is published, 
part | covers the application of sprayed 
coatings of aluminium and zinc applied 
by various methods of spraying. It speci- 
fies the method of surface preparation 
and application of the coating, and gives 
specifications for the metals to be used 
in coating as well as requirements for the 
thickness and the adhesion of the coating. 
Appendices give the methods of test. 
Part 2 is restricted to sprayed aluminium 
and provides three different methods for 
the three different processes whereby 
specific conditions of the finished coating 
are achieved. In all other respects, it 
contains the same type of information 
given in part 1. 


Copies of the above standards may be 
obtained from the British Standards 
Institution, Sales Branch, 2 Park St, W.1, 
at the prices stated, 
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F.C.A. Protest about Maintenance Work 


Carlisle to reconsider Decision to ignore Private Firms 


|S pane aoe city council are to reconsider the question of contracting for electrical 

maintenance work on housing estates. This decision has been communicated 
to the local branch of the E.C.A., who protested strongly last December when the 
council came to an arrangement with the N. Western Electricity Board to do all 
maintenance work to the exclusion of private contractors. Previously the Board and 
local E.C.A. members had shared the work on a rota basis. The history of this 
matter goes back to the days before nationalisation when maintenance work in 
council houses was carried out by electricians employed by the Corporation’s Elec- 
tricity Undertaking. A monthly rota system was introduced at the end of 1951. It 
was then resolved that the Surveyor should form a rota of firms, including the Board, 
and that he should allocate work among them. He was to report back in 12 months. 


The Surveyor duly reported on the 
situation and at the end of last year the 
council decided to discontinue the rota 
system and allocate all the work to the 
Board. This decision took effect as from 
1 Feb., and brought protests from the 
local E.C.A. branch. Private contractors 
in the area may at least gain some hope 
from the fact that the matter is to be 
reconsidered. 


Board opens Showroom 
in Edinburgh Store 


A SERVICE centre with a difference was 
opened by the S. of Scotland Electricity 
Board in Edinburgh last week. It was 
probably the first showroom established 
by the nationalised industry in a depart- 
mental store. The service centre may be 
found in the North Bridge premises of 
Patrick Thomson. It will, of course, be 
staffed by the Board’s personnel, and 
will be run on exactly the same lines as 
any other of the Board’s showrooms, 
with a full range of domestic appliances, 
demonstrations and facilities for paying 
accounts. A trading arrangement with the 
store provides for the co-operation neces- 
sary in such a set-up, The opening cere- 
mony was performed by the store's 


general manager, Mr J. D, Findlay. Also | 


at the ceremony were Mr G. T. Allcock, 


manager, and Mr L, G. Price, commercial | 
manager of the Board's Edinburgh Area. | 


The centre is a separate shop within 


the big floor, operating on a walk-round | 


principle. A great advantage of locating 
the showroom in a store of this nature 
will be that the shop is situated in a peak 
traffic area, and will already have a high 
daily flow of custom. Patrick Thomson's 
is one of the largest and best known of 
Scottish departmental stores. 





U.S. Wire Covering 
Machinery to be Made 
in This Country 


A LICENCE to manufacture in Britain 
the plastic, rubber and continuous vul- 


677 


DECISION TAKEN BY 
B.ILF. ON ELECTRICAL 
SECTION IN LONDON 


AN announcement is expected this week- 
end concerning the inclusion of an 
electrical section of the B.I.F. in London. 
Replies to the questionnaire sent out early 
last month to manufacturers and others 
in the electrical industry by the organ- 
isers of the Fair, have been carefully 
analysed. We understand a definite 
decision has now been taken by the 
B.1.F. in accordance with the result. 
Further, a letter has been despatched to 
B.E.A.M.A. informing them of this 


, decision, which although not irrevocable, 


| 





canising machinery produced by Davis- | 


Standard Sales Corpn. of Connecticut, 
U.S., has been granted to Finney Presses 
Ltd., a member of the Metal Industries 
Group. The machinery includes a full 
range of ancillary equipment as well as 
items specially developed for the wire 
insulating industry. 
market this range of machinery in 
Europe and throughout the sterling area, 
They have represented Davis-Standard in 
this country for some time and will con- 
tinue to do so until production arrange- 
ments at Birmingham are complete. 


This partly cored 
stator of 66667 kVA 
150 r.p.m. vertical 
waterwheel alternator 
is the first of two 
such machines being 
made at the Rugby 
works of the British 
Thomson - Houston 
Co., Lid., and des- 
tined for Eildon 
power station in 
Victoria, Australia. 
Because of their size 
the stators will be 
split into sections for 
shipment. 


is in accord with the opinions of the 
majority of prospective exhibitors and 
consequently it might safely be regarded 
as final. There is a meeting of the 
B.E.A.M.A. Council today (Thursday), 
when it is believed the letter will be dis- 
cussed, It is common knowledge that a 
considerable number of electrical] manu- 
facturers favour an electrical section of 
the B.I.F. in London, and many of them 
a display every two years. 


GOVERNMENT TO SELL 
MORE COPPER STOCKS 


DURING the remainder of this year, the 
Board of Trade is to sell up about 45,000 
tons of electrolytic copper. Announcing 
this decision last week the Board stated 
that arrangements had already been made 
with Rhodesian producers, and their sales 
agents, for the sale of part of that 
amount, and it was proposed to hold dis- 
cussions with the trade shortly concern- 
ing the disposal of the rest. As far as 
possible the copper will be delivered and 
priced at an even rate. This copper 
comes from the trading stocks held by 


| the Government when private trading 


Finney Presses will | 


| caused the price to fall markedly 


was resumed two years ago 

On the London Metal Exchange, cop- 
per prices have been rising because of a 
tendency towards shortage of supplies, 
News of the release of 45,000 tons 
on 
Wednesday last week closing at 
£304. 10s., a drop of £25 on the day 
On Tuesday night the price was £335, 





Nuclear Energy for Peaceful Purposes 


ORE details are now becoming 

availabie about arrangements for 
the United Nations Conference on the 
peaceful uses of nuclear energy, to open 
in Geneva on 8 Aug. next. The plenary 
sessions of the conference are to cover 
the need for a new power source; the 
role of nuclear energy; the building of 
a nuclear energy enterprise; the health 
and safety aspects of nuclear energy; the 
production and use of isotopes; and the 
handling of large quantities of radio- 
active substances, In addition to the 
plenary sessions, there are to be more 
specialised meetings devoted to specific 
topics. Under the heading of reactors, 
for example, the programme mentions 
research reactors, thermal reactors, 
power reactors (including survey papers 
on fuel cycles and types of reactor), and 
the running of power reactors. Such inci- 
dental subjects as the metallurgy of the 
various materials used in power reactors 


Course on Computors will 
Last a Month 


A FOUR-WEEK course on digital and 
analogue computors and their application 


to electrical engineering problems is to | 


be given at Imperial College, London, It 


are becoming available, to introduce them 
to methods of solving typical engineering 
problems, and to teach them how to 


present problems for computation. The | 


31 May and continues | 
| about the end of August 


course starts on 
until 24 June 
Apart from the electrical and mathe- 
matics departments of the College, aid 
in organising the course is being given 
by the N.P.I 
in computor manufacture. 
Registrar, City and Guilds College, Exhi- 
bition Rd, S.W.7 
limited to about 20, 


and various firms engaged | 
Further | 
details may be obtained from the Deputy | 


Attendance will be | 
| adding repayments to the quarterly bills 


and the technology of liquid metals are 
also scheduled to receive attention, Even- 
ing discourses of a more general nature 
are to be delivered by leading scientists. 

A papers’ committee to integrate U.K. 
contributions to the conference has becn 
set up under the chairmanship of Sir 
John Cockcroft, director of A.E.RE., 
Harwell. A deadline of 1 May has been 
st for the submission of abstracts of 
papers. 

Considerable overcrowding is expected 
at the conference, and already there have 
been warnings that only a small propor- 
tion of accepted papers will be presented 
verbally, and that attendance at many 
sessions of the conference will be 
closcly limited, 


Lighting Exhibition 
for Architects 


ARCHITECTS and engineers concerned 
in the design of lighting installations in 


| modern buildings are catered for by an 


exhibition with the title “Lighting and 
the Architect,” opened this week at 
Crown Hse, Aldwych, London, W.C.2. 
B.T.H. fittings, control gear and ancil- 
liary apparatus are shown in relation to 
the building structure in which they have 
to be incorporated, Notable amongst the 


is intended to acquaint electrical engin- | exhibits is the Mazda “Module” lighting 


cers with the computing facilities which | ™ é 
| sizes which enable it to replace exactly 
| one or more tiles of a proprietory sus- 


fitting, a new introduction, available in 


pended ceiling. The exhibition is to 
remain open from 9 a.m. to 5.30 p.m., 
except Saturdays and Sundays, until 


| SEEBOARD have 


| Leonards. 
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Free Switch and Plug 


BURTON town council were told at their 


| meeting last week that a two-way switch 


for staircase lighting and a power plug 
are to be installed in some 850 pre-war 
houses. No charge was to be made for 
the installations. The housing committee 
felt that the houses concerned were very 
sub-standard. 


* 
Hole in the Road 
taken advantage of 
the British public’s inevitably keen in- 
terest in workmen who dig holes in the 
road to gain a little public'ty for their 
work. Cable-laying operations have now 
been extended to the seafront at St. 
A notice board at the scene 
of excavations reads: “Why is this job 
taking place? Because of the ever in- 
creasing demand you are making on See- 
board for more electricity.” 
About 134 miles of 11 kV cable are 
being laid between Hastings and Bexhill 
by W. T. Henley’s Contract Department. 


-——OFFICIAL PUBLICATIONS 


E.R.A, REPORT 
Current Ratings 
page 645). Price 5s. 
BRITISH STANDARDS 

B.S. 1650, 1955: Capacitors for 
connection to power frequency sys- 
tems; BS. 559, 1955: Electric Signs 
and High-Voltage Luminous-Dis- 
charge-Tube Installations. 

B.S.2608, 1955: Electric Tcasters 
for domestic use; B.S.448, Sections 
B3G and 4, 1955: Electronic valve 
bases, caps and holders: Section B3G, 
Section 4, jig for valveholders inse- 


for Cables (see 





tion and withdrawal-force testing. 








Smaller H.P. Repayments wanted in London 


HIRE PURCHASE appears to be a 
popular topic for discussion at meetings 
of the London Electricity Consultative 
Council. Latest aspect of the arrange- 
ment to be debated was the method of 


Special Denis Ferranti transformers installed at the Capenhurst works of the U.K 


Atomic Energy Authority. 


They are part of a large number of 550 kVA, 6,600 V, 50 


cycle, 3-phase transformers with natural air-cooling, fireproof cases and lever-operated 


ventilators 


Inert gas can be injected in case of fire and locking doors give easy access 


for tap-changing and cleaning 


This was criticised on the grounds that 
the majority of consumers taking advant- 
age of hire purchase schemes were in 
the lower income groups, budgeted 
weekly, and consequently often found it 
difficult to meet the large lump sum 
required per quarter. It was suggested 
that arrangements should be made where- 
by consumers could pay their instalments 
weekly or monthly. Further argument 
in favour of such an arrangement was 
that the Board was losing sales because 
they were at a disadvantage with other 
traders who allowed more frequent and 
smalier repayments. 

A proposal recommending that the 
Board provide such a_ service was 
defeated, however, in favour of another 
motion referring the matter to the Board 
for their comment. It was pointed out, 
against the idea, that such an arrange- 
ment would cost more administratively, 
and that it would complicate’ the 
work of the accountants who were adapt- 
ing themselves to mechanical methods. 


A previous suggestion by the Council 
for the hire or hire purchase of space 
heating appliances has been rejected by 
the Board. From the commercial and 
financial viewpoints, L.E.B. explains, and 
with present tariffs, a major expansion 
of continuous space heating would not 
be a desirable load development 
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A new f1 million factory has been 
opened in South Africa by Chloride 
Batteries Ltd, It is owned by the Chloride 
Electrical Storage Co, S.A, (Pty.) Ltd., 
an associate of the Manchester firm, and 
is claimed to be one of the largest to be 
built in the Union. The factory is situ- 
ated at East London and covers 120,000 
sq ft of a five acre site. The staff of over 
300 enjoy all the amenities of an up-to- 
date works 


Remington to build New 
Glasgow Factory 


FEW weeks pass nowadays without news 
of plans for expansion by one or more 
companies in the electrical industry. We 
note this week intended developments by 
Remington Rand Ltd., British associate 
of the American office equipment con- 
cern whose name is well-known in this 
country now in connection with their 
dry-shavers. The market for this pro- 
duct continues to prosper, and to meet 
the demand Remington are building a 
new 120,000 sq ft factory on the Thorn- 
liebank industrial estate, Glasgow. It is 
expected that the new premises will be 
in production before the summer of 1956, 
At present the company is operating from 
a factory on the Hillington estate. 

Production at Thornliebank will be 
confined to electric shavers, and the 
existing plant at Hillington will be trans- 
ferred to make room for similar expan- 
sion in the company’s typewriter busi- 
ness. 


Open Days for Engineers 


TWO Open Days—I8 and 19 July 
have been arranged by the Building Re- 
search Station at which work of interest 
to civil and structural engineers will be 
displayed. Visitors will be able to see a 
number of the laboratories, and work 
being done under current research pro- 
grammes. 





The First Half-Century 


Speaking at the meeting of the 


S. Wales Electrical Distribution Co., 
Sir Richard Sankey, the chairman, 
said that company had been delayed 
a year by the difficulty of getting its 
plant from the contractors, and then 
it had to face another year’s delay 
from a similar difficulty on the part 
of its customers in respect of their 
motor equipments. Moreover, the 
employment of e‘ectricity for driving 
machinery in works and collieries 
being to all intents and purposes an 
innovation in that part of the country, 
there was a strong disinclination on 
the part of all customers to commit 
themselves to any large extent until 
they had had a practical demonstra- 
tion that it was to their benefit, It had 
now come to pass that many cus- 
tomers had been so satisfied with their 
results that they had gone in for ‘arge 
extensions of plant; and the neigh- 
bouring co‘lierics and works, appre 
ciating the benefits accruing to them 
from using electrical power, had been 
placing large orders for plant also. 
and applications for large amounts of 
power kept coming in.-From our 
issue of 20th April, 1905. 














Dates 
NEXT 


& 


Fixed 
year’s Electrical 
(A.S.E.E.) Exhibition is to be held at 
Earl’s Court between 20 and 24 Mar. 
Once again it will be bigger than its pre- 
decessor, but there is no intention of 
overflowing into the gallery. The extra 
stand space (about 15% more is antici- 
pated) will be gained by rearranging the 
stands and reducing the width of the 
avenues, 

Application forms for stand space are 
to be despatched from the exhibition 
offices very soon and must be returned by 
30 June. Two extra days are to be 
allowed next year for the erection of 
stands but no extra charge for space 
will be made. There has been no decision 
yet as to what the theme of the 1956 
Show will be, or indeed whether any 
definite theme will be stipulated. 

Among matters discussed at last Mon- 
day's meeting of exhibitors was the 
question of the exhibitions’ appeal. The 
organising committee were asked to de- 
fine the scope of the exhibition. There 
was a strong suggestion that domestic 
appliances should be excluded, but there 
were equally strong opinions to the con- 
trary; one exhibitor at least claiming he 


Engineers 


Aluminium Transformers 
for Kitimat Expansion 


A TRANSFORMER now being built by 
the English Electric Co. at their St. 
Catherine’s, Ontario, factory is claimed 
to be the largest ever built with alumi- 
nium windings. It will transform 70,000 
kVA from 275 kV to 13°2 kV and will 
play a big part in the expansion pro- 
gramme at Kitimat of the Aluminium 
Co. of Canada, already referred to on 
many occasions in our pages. Total 
length of the aluminium wire, rectangular 
in cross section, will be over 42 miles, 
and weight about 11,000lb. The h.v 
winding wire will be insulated with an 
appropriate number of paper layers and 
the |v. wire will have an extra-heavy 
Formel coating. 





ts — oe ? 


for 1956 Electrical Exhibition 


did more business at Earl's Court than 
at the Ideal Home Exhibition. Tribute 
was paid to the work of the organisers 
and a number of exhibitors’ complaints 
were ventilated. There was much discus- 
sion too on the method of balloting for 
stand space. The committee are under- 
stood to have received no official 
approach from the B.LF, regarding an 
electrical section of the Fair in London 


Company establishes 

School of Electronics 
A SOHOOL of electronics is being estab- 
lished in Liverpool by the Automatic 
Telephone and Electric Co., Ltd. Uni- 
versity Graduates and others, having the 
required qualifications and potentialities, 
will be selected to undergo a full-time 
course in the school. The courses will 
be designed to give students fundamental 
and specialist knowledge in electronics, 
communications, electrical measurements 
and materials and other subjects, The 
company’s objective is to meet an 
increasing need for young competent 
engineers in the research, development, 
design and production branches of their 
organisation. 

The school will be organised on lines 
similar to a University or Technical Col- 
lege. For graduates the course will last 
about a year, and when the school is 
closed, students will carry out appropri- 
ate studies or practical work at one or 
other of the group's establishments, 
Students will receive a salary during their 
course, and afterwards be offered suit- 
able posts, 


LE.E. Golf in Scotland 
ARRANGEMENTS for the Hutcheson- 
Winning golf competition are now being 
made by the Scottish Centre of the LE.E. 
Those interested are asked to name a 
convenient date next month for the final 
and also for the local competition if it 
becomes necessary, and inform the hon. 
secretary of the Centre by 28 Apr. 





Referendum decides Electric 
Cooking for Council Houses 


IN an effort to please everyone in new 
council homes, Southam R.D.C, sent out 
nearly 300 questionnaires asking what 
amenities they thought new council 
houses should have. About half the 
forms were returned and they showed 
that the majority want to use electricity 
for lighting and cooking. Tenants pre- 
fer open fire places and back boilers for 
heating water. Only 8% of ténants want 
all-electric houses, and 35% want im- 
mersion heaters 

At least some of the preferences are to 
be incorporated in future building plans. 
All the council's houses will have elec- 
tricity for cooking and lighting, but there 
will be open fires in the main rooms and 
water will be heated by a kitchen stove. 
The council are to build between 300 and 
400 houses in the next few years. Elec- 
tric cookers will be provided on hire 
from the Electricity Board, 


Film for Hire 


NOW available to all interested bodies 
and persons on application, is the Brush 
Group's film entitled “To Build an 
Island's Future.” The 16mm _ docu- 
mentary is in colour and runs for seven 
minutes. It shows the manufacture and 
use of two of 25 diesel electric main line 
locomotives which the group are making 
for the Ceylon Government Railway 
Applications should be addressed to Mr 
D. G. Hawkins, asst, Group Sales Direc- 
tor, Duke's Court, 32 Duke St, St. 
James's, London, 8.W.1 


E.A.W. BRANCHES FORMED 


THREE new branches of the E.A.W. 
have been formed recently in Cheshire, 
Shropshire and Warwickshire. The 
branches are at Hyde where the chair- 
man is Mr W. Barton and hon. secre- 
tary is Mrs D. A. Grundy; at Oswestry 
where those offices are held by Mrs J. 
Edwards and Mrs M. Somerville respec- 
tively, and at Erdington. Dr Violet 
Parkes, J.P., is president of the Erdington 
branch. 





Already well-known for their annual illu- 
minations, Blackpool put on a special 
show for the Queen and Duke of Edin- 
burgh last week. Our photo shows 


King's Square with the 22 ft “Royal | 


The column was_ internally 
lighted by 5 ft 80 W = golden-yellow 
fluorescent lamps. Floodlights, lettering 
outlined with 10 W Pygmy lamps, and 
colour changing effects were added attrac- 
tions. Main Ave was lined by 37 Crown 
Pylons interlined by purple and gold 
festoon lighting, and another spectacle 
was provided outside the Opera House. 
About 12,500 lamps and 14 miles of fes- 
toon strip were used 


Pylon,” 


NEWS IN 


At the Royal Institution on 13 May, 
Mr R. W. Douglas, of the G.E.C. Re- 
search Laboratories at Wembley, will 
speak on “The No-man’s Land between 
Conductors and Insulators.” 


Golden Jubilee visit of Birmingham 
Electric Club will take place on 20 May. 
One hundred members will tour Johnson 
and Phillips’ Charlton works. 


Scientists interested in social research 
in industry will be meeting in York this 
weekend to spread knowledge on this 
subject and exchange ideas. The seminar 
will be opened by a reception by the 
York Civic Trust on Saturday in St. 
Anthony's Hall, Peasoline Green. It ends 
on 27 Apr. 


Besson and Robinson Ltd. have 
moved to a new 25,000 sq ft factory in 
the new town of Harlow, Essex 


British Coal Utilisation Rescarch 
As‘ociation at Leatherhead is to hold 
Open Days on 8, 9 and 10 June, during 
which the work of the laboratories will 
be available for inspection. Hitherto only 
one day has been set aside for this pur- 
pose. 


The 1955-56 photo calendar of Metro 
vick arrived in our offices recently. The 
photograph this year is of Miss Diana 
Clarence, an actress and model. 


A charge cf 90,000 V is employed in 


the latest electrostatic paint spray instal- 
lation at Morris Motors’ assembly plant 
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Royal Visit to 
Mullard Works 


THE factory of Mullard, Blackburn 
Works Ltd., was honoured last week by 
the visit of H.M. the Queen and H.R.H. 
the Duke of Edinburgh during the Royal 
Tour of Lancashire. The Royal party 
was welcomed by Mr de Wit, the Plant 
Director, who made special arrangements 
to see that every employee saw the 
Queen. The factory with its local feeder 
industries employs nearly 6,000 people, a 
figure which may rise by as much as 
2,000 in the next two years when further 
Mullard factories in the area are com- 


pleted. 


Scottish Hoteliers say 


Tariffs are Unfair 


COMPLAINTS about the method of 
assessing caterers for electricity charges 
were made by the N. of Scotland branch 
of the Caterers’ Association recently 
Representations are being made to the 
N. of Scotland Hydro-Electric Board be- 
cause members allege the assessment of 


| the basic charges for electricity, before 


the cheaper rate could be obtained, was 
too costly. Capt L. C. Hunt, who pre- 
sided, said that because they felt the 
charges unfair, many hotel proprietors 
were not using as much electricity as 
they might otherwise use, and others 
were reverting to coal and gas. 


BRIEF 


at Cowley. It cuts paint wastage to less 
than 2% compared with 50% lost by 
the ordinary spray gun, they claim. 


The 1954 Report has just been pub- 
lished by the Waste Paper Recovery 
Association. It records that over a 
million tons of waste paper was 
recovered and consumed last year and 
that saved the country about £25m in 
foreign currency. 


Wage Administration, Negotiation and 
Industrial Relations is the title of a five- 
day residential course to be held at 
Coburg Court Hotel, Bayswater Rd, 
London, from 15 to 20 May. It is 
arranged by the Institute of Personnel 
Management 


An order for an automatic electric 
winder for Mount Isa Mines Ltd. to be 
installed in the Queensland, Australia, 
mine, has been received by the G.E.C 
through their Australian associate, the 
Britich General Electric Co. (Pty.) Ltd 
Contract is worth about £A200,000. 


Donation to E.I.B.A. 

THE 1954 collection by members of the 
E.W.F. for the E.I.B.A. amounted to 
£2,760. 17s. 1d. it was stated at the 
Federation’s annual meeting. At the 
meeting itself members raised £126. 10s 
A cup presented by a former chairman, 
Mr William Yuille, for the highest aver- 
age individual contributions, has been 
awarded this year to the London and 
Eastern section. 
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COMPANY ACTIVITIES 





NE of the biggest fears is whether 

recent Government restrictions of 
higher interest rates and more conserva- 
tive H.P, terms are going to affect our in- 
dustry to any extent, Mr A, F. Bulgin, 
chairman and managing director of A. F. 
Bulgin and Co., is not alarmed. In his 
annual statement he said that the present 
order bock position is satisfactory, Trad- 
ing restrictions imposed recently, he 
added, may possibly have had a slight 
effect on a few of the trades which the 
company serves, but turnover is so well 
spread that there is every justification for 
a quiet confidence in the company’s 
future success. 

Nearly doubled trading profits of En- 
field Rolling Mills pleased shareholders. 
The figures came out at £1,367,000 com- 
pared with £696,000 while the net profit 
of £587,873 after tax of £613,000 com- 
pared with £278,300 after tax of £304,000. 
The board celebrated with a 20% divi- 
dend on a capital increased by an 80% 
bonus while the general reserve is to be 
trebled at £300,000, It was a year of 
rising prices of copper which may have 
improved prosperity. 

How Murphy Radio Ltd, has forged 
ahead since it became public in 1949 is 
illustrated by the latest accounts showing 


British Pievteneh Cleaner and moe, Co. 

The process of reorganisation is well 
in hand, and general trading conditions 
which improved during the past year are 
reflected in our accompanying table. Mr 
J. J. Hambridge, chairman, states that 
negotiations with John Thompson Ltd. 
have been concluded and the surplus on 
the sale of shares in B.V.C. Industrial 
Construction Ltd. (£20,000), has been 
carried to capital reserve. Resulting from 
the disposal of interests in that concern 
the company has received payment of 


a net profit after tax of £182,317 com- 
pared with £145,338 in 1953 and only 
£45,875 in 1949. On this occasion divi- 
dend gces up from 15% to 20%, as com- 
pared with 10% for the four previous 
years. General reserve gets £300,000. 
From Lancashire comes the news that 
application has been made to the London 
and Manchester Steck Exchanges for per- 
mission to deal in the whole of the capital 
of Burco Dean, a company which has 
been formed by the merger of Burco, 
which controls a group principally en- 
gaged in the manufacture of electrical ap- 
pliances and W. H, Dean and Son which 
controls a gas heated washing appliances 
business, For some years a close trading 
association between the two groups, in- 
cluding interchanges of directors, has 
existed, All the factories are in east Lan- 
cashire, The merger was accomplished 
because the directors believed that the 
future development of both electrical and 
gas-heated washing apparatus was be- 
coming more closely allied. The main 
idea of the merger is to facilitate and 
improve the methods of production in 
order to increase efficiency and reduce 
costs, One advantage will be that a 
central buying organisation is to be sect 
up.—-From our City Correspondent. 


was most satisfactory while export 
markets were also expanded. The pre- 
sent order book position is satisfactory, 
but the trading restrictions imposed re- 


R. and A.G. Crossland 

The profit is £72,102 (£65,453) before 
taxation. The dividend is raised by 5% 
to 274 


Dowding and Mills Ltd. 

An extraordinary general meeting is 
called for 5 May to consider proposals to 
raise the capital by £25,000 by the addi- 
tion of 500,000 Ordinary Is, shares to be 
issued as a bonus on a one-for-two basis. 
For the purpose, it is proposed to capita- 
lise £24,607 from reserves. 


A. H. Hunt (Capacitors) Ltd. 

In spite of rising manufacturing costs, 
and keen competition in all markets, a 
substantial increase in turnover was 
achieved last year, Mr S. H. Brewell, the 
chairman, reports. In addition to further 
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Loss. 

all sums due in respect of work done on 
its behalf together with approximately 
£120,000 in respect of contractual ser- 
vices performed and to be performed in- 
volving temporary dislocation of works. 


A. F. Bulgin and Co. Ltd. 

The past year proved to be the most 
successful in the company’s history. Mr 
A. F. Bulgin, chairman and managing 
director, states that there was an ever- 
increasing use of automatic controlling 
devices in many industries, creating just 
that need which the company’s very wide 
ranges of components was designed to 
fill. As a result, growth of home trade 


cently may possibly have a slight effect 
on a few of the trades the company 
serves. 


Burco Dean Ltd. 

In connection with the merger of Burco 
Ltd. with W. H. Dean and Son, Ltd., 
on the basis of a share exchange, to 
which we referred on 17th Feb., it is 
stated that accounts of Burco for the 
quarter to 31 Dec. last, and of W. H 
Dean for the half-year to 19 Feb. indicate 
satisfactory profits, but at a lower 
level than for the corresponding periods 
of last year. The directors consider that 
the group profit for the year ending 30 
Sept. next will show a reduction on last 
year, but should permit the payment of 
a total dividend of 224%. This would 
be equal to a distribution of 284% on 
Burco’s Ordinary share capital and 224%, 
on that of Dean. The respective divi- 
dends last year were 25% for Burco and 
20% for Dean, after taking account of 
the doubling of the latter’s Ordinary 
share capital by a scrip issue. 


extension of the Wrexham plant, the 
directors have decided to erect a factory 
at Croydon. 


London Electric Wire Co. and Smiths 

The group net profit, after taxation, 
for 1954 is £600,678 (£536,395), and there 
is to be a final dividend of 84% making 
a total of 124 compared with the 
equivalent of 10% for the previous year 
allowing for a 100%, scrip issue 


Murphy Radio Ltd. 

An increase of 16% in the untaxed 
profits for 1954 is announced. The profit 
before taxation is £410,281 (£353,572), 
and net profit amounts to £182,317 
(£145,338). The dividend is 20% (/5%), 


C. A. Parsons and Co, Lid, 

For 1954 the profit has jumped to 
£1,484,298 after taxation, compared with 
£807,862 for the previous year, The final 
dividend is 6}%, making a total of 10% 
on capital trebled by a 100% scrip issue 
and a 100 “rights” For the 
previous year, 64% interim was paid 
prior to the capital issues, and a final of 
44%, on the present capital 


issue 


Rheostatic Co. Ltd. 

The figures for the past year reflect 
the considerable progress made, sub- 
stantially increased profits having been 
earned in France and South Africa. The 
company now has a full order book, yet 
despite increased output, is unable to 
satisfy completely the demands of cus 
tomers, Mr M. J. Gartside, the chair- 
man, states. An extension at the main 
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being made to premises at Frimley. It is 
proposed to capitalise reserves in paying 
up in full 693,000 Ordinary 4/- shares to 
be distributed on a basis of three for 
every £1 stock held, 


A. Reyrolle and Co. Lad, 
Although export orders showed a wel- 


come improvement, those from the home ’ 


market, although satisfactory, did not 
reach the very high figure of the pre- 
vious year, Sir Claude Gibb, the chair- 
man, reports. During the year a substan- 
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1954 |3,370,62611,637,652) 96 | 15 | 94/-| 66/- 











*Pius 100%, capital bonus. 

tincluding special distribution of 24%. 

tial extension was made to the shop 
where e.h.t. switchgear is assembled. A 
new shop is to be built on adjoining land 
for the manufacture of the lighter engi- 
neering components for switchgear. A 
further £40,000 was invested during the 
year in the South African subsidiary 
which is extending its activities. 


Telegraph Condenser Co, Ltd. 

The current year has started with a 
buoyant order book which shows no sign 
of decreasing at present, according to 
Mr P. V. Hunter, the chairman. The 
recent reintroduction of h.p. restrictions, 
coupled with increases in the bank rate 
may, however, have an adverse effect on 
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1950 | 331,922 | 140,957 | 166 | 20° | 35/- | 30/~ 





195! | 471,388 | 193,105 | 180 | 20 | 44/3 | 24/4 
1952 | 511,730 | 135,350 | 100 | 204 | 39/-| 35/6 
1953 (468,810 198,191 | 117 | 30% | 42/3) 31/5 
1954 | 482,224 | 186.961 | 55 | 258 | 41/6/ 21/1 








*Pius 334%, capital bonus 

Pius 25°), capital bonus 
Hnchudn 10% bonus with 20", capital bonus. 

Pius 100", capital bonus 
the future sales of domestic electrical 
appliances, and this reduces the potential 
markets for the company’s products, he 
warns. But at present there was every 
indication that the company would trade 
satisfactorily during the current year. 


Thorn Electrical Industries Ltd. 

It is proposed to raise about £1,125,000 
new capital to finance extensions and 
plant additions. This will be a “rights” 
issue of “A” Ordinary Shares, but the 
date of offer and price will depend upon 
market conditions, It is also proposed 
to capitalise £528,750 of reserves in a 
one-for-one scrip issue. To simplify the 
Preference Share capital structure, it is 
proposed to merge the existing 6% Cumu- 
lative and 5% Second Cumulative classes 
to form one class of 5% Cumulative Pre- 
ference shares. Suitable compensation 
for helders of existing 6% Cumulative 
Preference shares is to be proposed, 


Dividends Declared 
Brook Motors Ltd. Interim of 5° 
(same) but on larger capital, 
Max Stone Lid. Dividend 
per Ordinary 2s. share. 


of 4id. 
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ELECTRIC SUPPLY NEWS 





Blyth 

At the request of the Ministry of 
Housing and Local Government, the 
Department of Scientific and Industrial 
Research is to carry out air pollution 
tests in connection with the construction 
of a proposed large power station near 
Blyth (Northumberland). The investiga- 
tions are expected to show the degree of 
air pollution when the new plant is in 
operation, and steps which will be neces- 
sary to cope with the problem. 


East Midlands 

During Dec. 1954 and Jan. 1955, the 
East Midlands Electricity Board con- 
nected 7,452 new consumers, including 
260 farms, it was reported at the recent 
meeting of the area Consultative Coun- 
cil. The latter also considered 129 pro- 
posed new schemes already approved by 
the Board for reinforcing or extending 
their mains. The 129 proposed new 
schemes include supplies for 7,010 new 
houses and 601 farms and other rural 


premises, the total amount of capital 
expenditure involved being about 
£779,144. 
Moray 

A formal ceremony took place at 


Rafford, near Forres, last Saturday, when 
the Secretary of State for Scotland, Mr 
J. Stuart, raised the first pole in the 
Moray electricity distribution scheme of 
the North of Scotland Hydro-Electric 
Board. The scheme will ultimately supply 
about 2,000 premises, including 750 farms 
in Moray and mid-Banffshire. 


North Eastern 

At the quarterly meeting of the Con- 
sultative Council of the North-Eastern 
Electricity Board at Newcastle, it was 
reported that since the previous meeting 
the Board had approved development 
schemes including 91 for housing and 
214 for rural supplies, costing £1,068,611. 
A total of 276 substations, the majority 
concerned with supplies to villages and 
farms, had been brought into operation 
In the three months under review, 392 
agricultural premises had been connected 
and negotiations had been concluded for 
supplying another 304 premises. Eighteen 
villages were supplied with electricity 
during the three months. 


Pontardawe 

This Rural Council is the latest to urge 
the C.E.A, to establish a nuclear power 
station within its district. At last week's 
council] meeting it was suggested that the 
Authority be appreached, as of ten 
nuclear power stations to be built, one 
was to be in Wales. As it had been 
stated that these stations would not be 
sited in heavily built-up areas they felt 
that the Pontardawe rural area could 
offer ideal sites. 


Skelton Grange 

The C.E.A. has received the formal 
consent of the Minister of Fuel and 
Power to establish a new power station 
at Skelton Grange, Leeds. To be known 
as Skelton Grange “B” the new station 
will be adjacent to the “A” station, and 
will house six 60 MW sets each served 
by a 550klb/hr boiler. The present 
Skelton Grange “A” power station, which 
will have six 60MW_ machines is 
approaching completion, five of the sets 
having been installed. 


Suffolk 

A 1,400 sqmile area of Suffolk, sup- 
plied by the Eastern Electricity Board, 
was without electricity for some time last 
week when a U.S.A.F. jet trainer aircraft 
tore through three 132kV_ transmission 
lines spanning the River Orwell, near 
Ipswich. It is reported that the plane 
flew low over the river, banking to pass 
between pylons, but a wing tip struck 
the cables severing an auxiliary fuel 
tank around which one of the cables en- 
twined. Fortunately the plane was able 
to land safely at its base and no one was 
injured. Power supplies were restored in 
a few areas within a short time, and to 
many other regions after a few hours, 
but in a few rural areas supply was not 
restored until the following morning. 
Engineers worked throughout the night 
to place a 132 kV emergency feeder into 
service, 


LIGHTING SCHEMES 


Evesham. A £13,690 scheme for im- 
proving street lighting in the town has 
been prepared by the borough surveyor. 

Hoddesdon. U.D.C. has approved a 
£8,400 scheme for improved lighting in 
High Rd, Ware Rd, Burford St, Stanstead 
Rd, Hertford Rd, and Station Rd. 

Keynsham. M.o.T. has approved 
expenditure of £2,450 on improving 
lighting along the Saltford section of the 
trunk road. 


Say!" t, maweex 


“We should instruct the borough sur- 
veyor to have all roads fitted with zip- 
fasteners .. .” a member of Lewes T.C. 
when considering a report that North 
Street is to be dug up again for cable 
laying, 

“My colleagues and I at Sellafield have 
dealt with the moral issue. If the world 
is sane we have something to offer which 
will be of colossal importance . . .” MR 
H. G. Davey, general manager, Sella- 
field atomic energy factory. 

“No period of ten years in the history 
of this country had been more critical 
than the next ten years would be. , . 
Mr D. Hicks, director of Scientific con- 
trol, National Coa] Board. 
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Oiling the wheels of industry— 
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For every modern industrial process there is a specialised 
grade of Sea Shell Lubricant. 


leadership in lubrication 


Copies of this advertisement (in colour) can be obtained from Shell-Mez and B.P. Lid 
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IN THE FOREFRONT OF ATOMIC DEVELOPMENT 


The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 
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COMMERCIAL INFORMATION 





Contracts Open at Home... 


Dates given are the final for receipt of 
tenders unless otherwise stated. 
19 Apr.—Edinburgh T.C, Electrical work 
in houses for aged persons at Bingham 
Crescent. Apply to City Architect, City 
Chambers, High St, by above date. 
22 Apr.—Lowestoft T.C. Installation in 
18 houses on Beeches estate.—See 14 
Apr. issue. 
23 Apr.—Middleton T.C. Conversion of 
118 street lighting points to electricity. 
See 14 Apr. issue. : 
25 Apr.—Birmingham T.C. Installation 
at Garretts Green Lane fire station, 
Sheldon.—-See 7 Apr, issue. 
25 Apr.—Bridgwater T.C. Concrete 
columns with lanterns, control gear, etc., 
for sodium discharge street lighting. 
See 31 Mar. issue. 
25 Apr.—Chadderton U.D.C. Supply of 
street lighting equipment.—-See Apr. 
issue. 
25 Apr.—Coleraine_ T.C, 
street lighting scheme.—See 31 
issue. 
25 Apr.—Littlehampton. Wiring of Mal- 
travers Rd public library.—See 31 Mar. 
issue. 
26 Apr.—Kingston-on-Hull T.C. Light 
and power installation in telephone ex- 
change at North Ferriby, A. Rankine, 
City Architect. Deposit £1. Is. 
26 Apr.—Northamptonshire. Electrica! 
installation in any of six county estab- 
lishments. Notify County Architect, 
County Hall, Northampton, by above 
date. 
27 Apr.—Co. Offaly. 
nurses’ home at Tullamore. 
issue. 
28 Apr.—Belfast T.C. 
Central Library, Royal Ave. 
issue. 
28 Apr.—Co. Down. Electrica! installa- 
tion at Daisy Hill Hospital, Newry. 
A. N. Irens, consulting engincer. Friends 
Provident Building,. 58 ‘Howard St, 
Belfast. Deposit £5, 5s. 
28 Apr.—Northern Ireland, Electrical 
installation in single-storey buildings at 
Ards Hospital, Newtownards, and Lurgan 
and Portadown Hospital, Lurgan, N.1. 
Hospitals Authority's Chief Engineer, 
Victory Buildings, 44-46 Queen St, 
Belfast. Deposit £3. 3s. 
29 Apr.—Co. Antrim. Lighting and call 
system at Whiteabbey Hospital. Apply 
first to W. Harvey, secretary of N.I. 
Tuberculosis Authority, 27 Adelaide St, 
Belfast, Deposit £2. 2s. 
29 Apr.—Midlothian. Mercury and fluor- 
escent lamps on 15ft steel columns at 
Currie and Balerno.—See 7 Apr. issue. 
30 Apr.—Bury T.C. 410 steel street light- 
ing standards, sodium lighting equipment 
and overhead lines.—Advertised in 14 
Apr. issue, 
30 Apr.—Peterborough T.C. Installa- 
tions in 36 houses and 16 flats on Walton 
estate.—Advertised in 14 Apr. issue _ 
30 Apr.—Salford T.C. Lamps and cables 
in year from 1 July.—See 7 Apr. issue. 
2 Mav—Glasgow. Supply of lamps in 
year from 1 June for hospitals under 
Western Regional Hospital Board. Secre- 
tary, 64 West Regent St. 


F 


Fluorescent 
Mar. 


Installation in 
See 7 Apr. 


Installation at 
See 7 Apr 


2 May—Kingston-on-Hull T.C. Supply, 
erection, etc., of diesel engines, altern- 
ators, centrifugal boreholes and booster 
pumps, etc., at Springhead pumping 
station.—-See 17 Mar. issue. 

3 May—East Riding. Installation in 
Home for Aged at Driffield.—See 14 
Apr. issue. 

6 May—Kidderminster T.C, Supply and 
erection of Group A street lighting com- 
prising 220 140 W sodium units covering 
about 54 miles of country roads and 
55 3x80W fluorescent units in town 
centre. Borough Engineer and Surveyor, 
110 Mill St. 

7 May—Brighton 1T.C. Manufacture, 
erection, etc., of duplicate electrically 
driven pumping units, contro] equipment, 
etc., at Woodingdean booster station. 
Waterworks Engineer, 12 Bond St. 
Deposit £3. 3s 

7 May—Brighton T.C. Pumping units, 
control equipment, etc., at Balsdean 
pumping station.—See 31 Mar. issue 

9 May—Hastings T.C. Electrical instal- 
lation in two-storey clinic in Battle Rd, 
Hollington. Borough Engineer, 37 Wel 
lington Sq. Deposit £2. 2s, 

9 May—Nottingham T.C, Two cen- 
trifugal booster pumps and electric 
motors, etc., at Bestwood Pk Station. 
See 7 Apr. issue, 

12 May—Belfast T.C. Extensions to high 
pressure steam feed, drain and exhaust 
piping, steam receiver and assoc. valves, 
electrical controls, fittings. etc., at Power 
Station West.—Advertised in 31 Mar. 
issue. 

13 May —-Wolverhampton T.C, Class A 
sodium and fluorescent lighting including 
columns, lanterns, contro] gear and time 
switches.—-Advertised in 14 Apr. issue. 
18 May—Dublin T.C. Electrically-driven 
sewage pumps for Clontarf station.--See 
24 Feb. issue. 

19 May—Belfast T.C. Plant for injection 
of chlorine into circulating water of con- 
densers and auxiliary coolers at Power 
Station West.-Advertised in 7 Apr. issue 
26 May—Belfast T.C. 11-3 kV and lower 
voltage transformers for Power Station 
West.—-Advertised in 14 Apr. issue. 

24 May—East Riding. Electrical instal- 


lation in Beversley, Molescroft county 
secondary school and Driffield county 
secondary school for girls. County Archi- 
tect, County Hall, Beverley. 

26 May—Belfast T.C. Extension to ash 
handling plant of high pressure sluicing 
type in section extension of Power Station 
West. Tender No, 1672. Merz and 
McLellan, consulting engineers, Carliol 
Hse, Neweastle-on-Tyne, Deposit £5, 5s. 

Advertised in this issue, 

No date stated.-Barrhead T.C, Elec- 
trical installation in five blocks of terrace 
houses in Carlibar Rd. William Baillie 
and Son, architects, 4 West Regent St, 


Glasgow. 

No date stated. — Crossham and 
Frencham, Hospital Management Com- 
mittee invite applications to be placed on 
list of contractors for refrigerator main- 
tenance work, supply of electrical stores, 
etc., during 1955-56. Secretary is E. R 
Clark. 

No date stated.-Prestonpans T.C, Elec- 
trical installation in 24 houses at Red- 
burn Rd, High St and Pypers’ Wynd. 
Apply to R. and A. K, Smith, chart. 
quantity surveyors, 4 Forres St, Edin- 
burgh, 


... and Overseas 
Details of items marked * may be obtained 
on application to the Board of Trade, Lacon 
House, Theobalds Rd, W.C.1, quoting 
reference. 

3 May—tIraq. Directorate-General of 
Municipalities, Baghdad, requires five 
3-phase, 50 ¢.p.s. LOOKVA transformers. 
Tender No. 103. B.o.T. (Ref.: ESB 
7710/55).* 

3 May—Iraq. Supply of total of 500 yd 
of cable and cable boxes for Director- 
General of Municipalities, Baghdad 
Tender No. 104, B.o.T, (Ref.: ESB 
7709 /55).* 

3 May—Uruguay. Supply of an electric 
switchboard panel for 600 kW incoming 
6,300 V and outgoing 6,300 V and 230 V; 
and a general switch for 85 A, 6,300 V 
incoming. Tender No, 2601. Admini- 
stracion Nacional de Combustibles Alco- 
hol y Portland Casilla de Correo 1090, 
Montevideo. B.o.T. (Ref.: ESB 7774/55),* 
4 May—-South Africa. Stores Dept. of S. 
African Railway invites tenders for (a) 
64,800 ft of hard drawn stranded copper 





Machine for driving nails into packing 
cases, makers of? E.M.B.--Sager (Deve- 
lopments) Ltd., Canal Works, Water 
Lane, Halifax 

“Lenslite” ittuminated magnifiers, makers 
of? H.T.G. Electric Depot Ltd., 
Pritchett St, Birmingham 6. 
“Soundmaster” tape recorder, address 
for? S.E.—Hartley Baird Ltd., 37 Thurloe 
St. S.W.7 

“Fluoradise” fluorescent fitting, sup- 
pliers of? D.E.—Drubel Distributors 
Ltd., 39a Stafford Rd, Croydon 








Your Queries Answered 


sesses 
entries 


Readers are invited to make use of our free enquiry department which 
wide resources including an index of trade information with over 100, 


A Selection from the 117 queries answered this week 


RE 


“Tania” polishers, makers of? 
Works, 


Columbus-Dixon Ltd., Capitol 

Empire Way, Wembley, Middx 

“Bib” cable strippers, makers of? S.E.L 
Multicore Solders Ltd., Maylands Ave, 

Hemel Hempstead, Herts 

“Deren” convector heaters, address for? 

r.£.D.—V. G. Howell and Co., Lid., 

Crown St, Wolverhampton 

“Margo” hotplates, makers of? S.E.D 
The present makers are Electric Boiling 

Plates Ltd., 25/31 Shard Rd, S.B.15 











684 


wire (tender No, C9192); (b) 1,300 ft 
‘25 sq in. 4-core p.i.c.s.t.a.s, 660 V cabie 
(tender No, C.9179); and (c) 1,000 ft 2- 
core ‘007 sq in. 660 V and 4,000 ft 4-core 
0225 sqin,. 660V v.ir.lceds.ta.s. cable 
(tender No, C.8866), B.o.T. (Refs.: ESB 
7508 /55, 7552/55, and 7553/55).* 
11 May—South Africa. Supply of 3,000 
ft of insulated armoured and/or lead- 
sheathed cable. Tenders (No. C.9199) in- 
vited by S. African Railways’ Stores 
Dept. B.o.T. (Ref. ESB 7993/55).* 
12 May—South Africa. Stores Dept. ot 
S. African Railways invites tenders 
(C.9027) for supply of total of 23,280 fi 
telephone cable “f various kinds, B.o.T. 
(Ref.: ESB 7988/55).* 
12 May—South Africa. Stores Dept. of 
S. African Railways invites tenders (No. 
C,9094) for sizeable quantities of various 
pre of insulated cable. B.o.T, (Ref: 
yB 7994/55).* 
18 May—Canada. Supply, erection, etc., 
at new power station site near Saskatoon 
of one 66,000 kW continuous maximum 
rated turbo-generator set with feed heat- 
ing plant, condensing piant and auxiliary 
equipment. Saskatchewan Power Corp- 
oration, 1739 Cornwall St, Regina. B.o.T. 
(Ref.: CRE 4034/55).* 
20 May--U.S.A. Supply of 15kV _ bus, 
breakers and generator grounding equip- 
ment for Chief Joseph Dam on Columbia 
River. Schedule A concerns main gener- 
ator circuit-breakers, and Schedule 8 main 
generator bus structors. Corps of Engin- 
eers, U.S. Army, Seattle District Engineer, 
4735 East Marginal Way, Seattle 4. B.o.T, 
(Ref.: ESB 7613/55).* 
31 May—Kuwait. Supply of 11 kV paper 
insulated lead covered cable and associ- 
ated pilot cable. President of Dept. of 
Electricity. Govt. of Kuwait, Kuwait.— 
Advertised in 14 Apr. issue, 
1 June—India. Manufacture, supply, 
three 20 MVA synchronous condensers, 
starting switchgear, control panels, etc., 
for 132kV Howrah Grid substation. 
Documents at Rs.75 from Chief Elec- 
trical Engineer (E. and R.), Damodar 
Valley Corpn., Anderson Hse, Alipore, 
Calcutta, B.o,T. (Ref.;: ESB 7672/55).* 
9 June—Australia. Supply of dc, equip- 
mem for Bunbury generating station, 
mages a glass celled Plante type bat- 
tery, solenoid operated and cell switch, 
3-phase full wave bridge type rectifier, 
control board and portable miiker/ 
booster. Specif. No, 19/Bunbury. State 
Electricity Commission of Western 
Australia, B.o.T. (Ref.: ESB 7450/55).* 
15 June—traq. Supply, erection, etc., of 
250/300kW . diesel = generating __ set 
440/220 V in existing power station at 
Khanagin. Director-General of Muni- 


CONTRACTS PLACED 


Glasgow T.C, Installation at Pollok/ 
Househillwood police sub-station. Claud 
Hamilton Ltd., £1,370, 

Hull T.C. Electrical installation in 101 
dwellings on Great Field estate, The 
Reliance Electrical Co 

London. Renewa! and improvement of 
installation at Robert Montefiore primary 
schoo! at Stepney. Thorpe and Thorpe 
Ltd., £2,771; same at Chipstone St annexe 
to Barrett St technical college at St. 
Marylebone, Electrical Contracting Co., 
£2,586; and at Deansfield primary school 
at Eltham, Powerlite Electrical Installa- 
tions Lid., £4,068. 

Manchester T.C. Installation at All Saints 
C. of E. school at West Gorton, Frank 
Wall and Co., Ltd.; same in 108 maison- 
nettes and flats in Palmerston St, New 
Cross. F. L. Bampton Ltd. 
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PRICES 


of cable metals 
and other materials 


Figures quoted are the official priees ruling on Tuesday, 19 April 





COPPER, standard class A (settlement) 
” (3 months)... sen am ais 
LEAD, refined min. 99-97% purity (cash)... 
” G ay seo pa ne aa 
TIN, refined, min. 99-75% purity (settlement) 
» @months) ... wee ose bee - 
ALUMINIUM, ingots 99-99-5% ... 
ZINC, virgin, min, 98% purity (cash) ... 
» (© months) vas a oe: 
RUBBER No. |, RSS. spot 
ya cit. basis, ports. 
ARMOURING : 
Galv. Steel Wire (0-104 in.) ... 
Mild Stee! Tape (0-014 in.) 


r ib.) ‘i 
une (per ib.) 





Price 


Weekly 
last year 


£ per ton change ¢ 


335 -4 245 
3254 J 234 
105 +1 934 
105 +14 914 
723 +6 752 
7234 +64 742 
163 os 156 
89} sii 80 
88} = 794 


2644. - 1844. 
7h a ist. 


52% — $2 
4} - 404 








cipalities, Baghdad. B.o.T. (Ref.: ESB 


7707/55).* 


16 June—Egypt. Supply and erection of 
five electrically-driven floating pumping 
stations (or four stationary stations on 
steel structures), to be installed at Shar- 
awna, Oweiniya, El Higz and Maniha. 
Director General, Mechanical and Elec- 
trical Dept., Ministry of Public Works, 
Cairo. B.o.T. (Ref.: ESB 7230/55).* 


22 June—India. Supply and erection of 
indoor and outdoor switchgear and power 
transformers for five substations pro- 
posed under Periyar hydro-electric 
scheme, Specif, No. E.200. Superintend- 
ing Engineer, Technical (Electricai), 157 
Mount Rd, Madras. B.o.T. (Ref.: ESB 
7504 / 55).* 

28 June—New Zealand. State Hydro- 
Electric Dept. invites tenders for supply 
of 610 galvanised steel transmission line 
towers for Islington-Kikiwa 220 kV line. 
Specifs. available from N.Z. Govt. Office 
in London. 


TRADE 


Beama Contract Price Adjustment For- 


mula.—For Electrical Machinery and 
Equipment, For purposes of calculating 
variations in: (a) “Rates of Pay”—the 
rate of pay for adult male labour at 
16 Apr., 1955, shall be. deemed to be 
162s., {(b) “Cost of Material”—the 
index figure for materials used in the 
Electrical Machinery Industry published 
in the Board of Trade Journal on 
16 Apr., 1955, is 184-2, 

For Turbo-Generating and _ Allied 
Plant, For purposes of calculating varia- 
tions in: (a) “Rates of Pay’”—the rate of 
pay for adult male labour at 16 Apr., 
1955, shall be deemed to be 162s.; 
(b) “Cost of Material”—the index figures 
published in the Board of Trade Journal 
on 16 Apr., 1955, are: Materials used in 
Mechanical Engineering Industries— 
1642, “Blast Furnaces and Iron and Steel 
Melting and Rolling (40 and 41)"—147-7. 
The price of brass condenser tubes, } in 
o/d 18 s.w.g, published in The Metal 
Bulletin on 15 Apr., is 4s, 1d. per Ib. 

For Outstanding Contracts covered by 
the B.O.T. Intermediate Products Index. 
For purposes of calculating variations 
in (a) “Rates of Pay”—the rate of pay 
for adult male labour at 16 Apr., 1955, 
shall be deemed to be 162s.; (b) “Cost 
of Material”—the index figure for Inter- 
mediate Products published in the Board 
of Trade journal on 16 Apr., 1955, is 
373-9 (provisional). a 
London Office. To deal with enquiries 


TRADE MARKS 


This information is extracted from the 
Official Journal by permission of the 
Controller. 

Telotatk. B732,358. Class 9. Electrical 
instruments to be used in conjunction 
with telephone instruments for sound 
amplification. S. E, Opperman Ltd., 
Stuart Works, Stirling Corner, Boreham 

Wood, Herts. 

Dacore. 699,599. Class 9. Cables 
and insulated wires. J. Day and Co. 
(Derby Works) Ltd., Harrow Manor Way, 
S.E.2 


Massicore, B734,625. Class 9. Electric 
core transformers. Savage Transformers 
Ltd., Nursteed Rd, Devizes, Wilts. 

Medivac. 736,970. Class 9, Pumps. 
W. Edwards and Co. (London) Ltd. 
Manor Royal, Crawley, Sussex. 

Countess. 727,367. Class 7. Washing 
machines. Easiclene Porcelain-Ename] 
(1938) Ltd., Victoria Works, Booth St, 
Darlaston, Staffs. 
from London and the South of England 
for transformers and electronic instru- 
ments, Atkins, Robertson and Whitetord 
Lid. have opened an office and showroom 
at 53 Victoria Street, London, S.W.1. 
Telephone, Abbey 4704. 

Change of Address. The Nationai Smoke 
Abatement Society has this week moved 
its offices to Palace Chambers, Bridge 
St, London, S.W.1. Telephone: Trafalgar 
6839. 

Distributors, H. W. Field and Son Ltd. 
have appointed Stevenson and Turner 
Ltd., 1-17 West St, Smithfield, Belfast, as 
their sole distributors in Northern Ireland 
for their fluorescent products, while the 
main distributors in Eire are Carlile and 
Co., Ltd, Drury St, and Walsall 
Conduits Ltd., Lower Kevin St, Dublin. 
New Factory. The Edison Swan Electric 
Co.'s new cathode ray tube factory being 
built at Pallion Trading Estate, Sunder- 
land, is expected to be in production 
after the summer holidays. 

N.Z. Imports. The New Zealand Customs 
Dept. has announced that 15 amp com- 
bination switches and wall plug sockets 
do not require a licence when imported 
from the sterling area and other non- 
scheduled countries, 

S.A. Agents, Brookhirst Switchgear Ltd. 
have appointed Arthur Trevor Williams 
(Pty) Ltd., 16 Burlington Hse, Rissik St, 
Johannesburg, as their sole selling agents 
for South Africa, the Central African 
Federation and Portuguese East Africa. 
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BUSINESS PROSPECTS 


Home 


Co. Antrim. Construction of primary 
school at Tannaghmore, W. H. McEvoy, 
quantity surveyor, Ulster Bank Cham- 
bers, 73 May St, Belfast. é 
Armagh. Plans approved for clinic at 
both Keady and Markethill. 

Ayr. Dean of Guild Court has approved 
erection of 88 houses in Forehill Rd for 
Scottish Special Housing Assoc, 
Basildon U.D.C. Erection of 60 houses 
on Pound Lane site, Laindon. Engineer 
and Surveyor, Council Offices, 108 High 
St, Billericay. 
Birmi . Dunlop Rubber Co. to ex- 
tend their factory by about 480,000 sq ft 
in next few months. 

Bristol. New works to be built in Marl- 
borough St, Broadmead, for City Motors 
(Bristol) Ltd. Also Fire and Safety Engi- 
neers Ltd. of Waterloo St, Clifton, pro- 
pose to erect mage at St. Phillip’s. 
Cardiff, Erection of 92 maisonnettes at 
Hodges Row, Bute St. City Surveyor, City 
Hall. 

Carlisle T.C. Erection of 210 houses in 
six contracts and 10 houses on Morton 
estate. L. J. A. Stow, City Engineer, 18 
Fisher St. 

Cheltenham. W. T. Bayston Ltd., electro 
platers of 31 St Paul’s St North, propose 
new factory in Tewkesbury Rd. Also, 
workshops, offices, etc., are being planned 
by Grimshaw, Kinnear Ltd., of 111 
Promenade on nearby site. 

Corby (Northants), Talbot Brown, Panter 
and Partners are architects for proposed 
congregational church in Elizabeth St. 
Crawley. Erection of 839 dwellings at 
Southgate East by Development Corpn. 
Chief Architect, Broadfield, Crawley. 
Croydon T.C. Construction of second 
instalment of Technical College on Fair- 
field site, Park Lane. Architects: Robert 
Atkinson and Partners, 13 Manchester 
Sq, London, W.1. 

Deal T.C. Construction of 42 houses on 
St. Martins Rd site. Borough Engineer, 
Municipal Offices, Queen St. : 
Dewsbury. Architects for extension of 
offices of Dewsbury and West Riding 
Building Society in Church St, are Smith 
and Curry, 1 Church St, Heckmondwike. 
Greenock. Fire station to be built in 
Dellingburn St at cost of about £73,000. 
Ealing. Factory and offices proposed b 
Permutit Co., Ltd., in Brentham Halt Rd. 
Plans by Husband and Co., 70 Victoria 
St, London, S.W.1. 

Eastbourne T.C. Erection of 86 houses 
on Ocklynge estate. Borough Surveyor, 
2 Saffrons Rd. 

Gateshead, Three-storey office block pro- 
posed at the Victoria works by Clarke, 
Chapman and Co., Ltd. 

Hackney. L.C.C. has approved scheme 
for erection of 30 flats and small home 
for infirm old people at Eastway. 
Estimated cost £146,030. 

Halesowen T.C, Tenders may soon be 
invited for erection of 102 houses on 
Furnace Pk estate. : 
Hampshire. Civil defence committee has 
been authorised to incur expenditure u 
to £28,500 on installation of V.H.F. 
wireless system. 

Isle of Man. Large factory at Ramsey is 
= by Aristoc Ltd., of Langley Mill, 
otts. : 
Islington. Architects for £72,000 paint 
factory in Southgate Rd are Ronald Ward 
and Partners, 29 Chesham Place, Belgrave 


Sq, S.W.1. 


Kensington, E. Vincent Harris of 19 West 
Eaton Place, S.W.1, has been appointed 
architect for new town hall and central 
library on Abbey site. 
Kingston-on-Thames. Hospital to be ex- 
tended and modernised at cost which 
may reach £2 million. 

Kirton (Lines). County secondary school 
to be completed. 

Lincoln, Research laboratory to be built 
at North Hykeham by Jointine Products 
Ltd., of Tanners Lane. 

London. Trehearne and Norman Preston 
and Partners, Columbia Hse, Aldwych, 
W.C.2, are architects for State House, a 
15-storey office block to be built in 
High Holborn. 

Lowestoft. Erection of workshop block 
to cost over £65,000 at College for 
Further Education. E. J. Symcox, County 
Architect, County Hall, Ipswich, 
Manchester. Factory and offices planned 
by Phoenix Photo Engraving Co., Ltd. 
Architects are J. Price, unn and 
Quysner, 180 Oxford Rd, 

Newton Abbot U.D.C, Plans approved 
for erection of 56 houses and six bun- 
galows on Buckland estate. 
Northumberland. Final plans approved 
for Wallsend Willington Quay county 
infants school to cost £53,000. 

Norwich T.C, Establishment of county 
secondary schoo! for boys in Bluebell 
Rd has been proposed. 

Oakham U.D.C. It is proposed to erect 
42 houses on Burley Rd estate, and flats 
in Finkey St. 

Oldbury T.C. Construction of 24 
maisonnettes in Stowe and Lodge Sts, 
Bridgewater and Coulton, quantity sur- 
veyors, 17 George Rd, Edgbaston. 
Padiham (Lancs). Morley Products (Pad- 
iham) Ltd., Victoria Works, to carry out 
£60,000 extensions. Chartered surveyor 
in charge ig W. R,. C. Houston of Man- 
chester Hse, Burnley Rd. 


Peterborough 1T.C. New  Eastholm 
secondary modern girls’ school proposed 
at Eastfieid, 

Plymouth T.C. Revised scheme prepared 
for erection of 4 shops and maisonnettes 
in Chaucer Way at cost of about £25,857. 
Sittingbourne and Milton U.D.C, Con- 
strucuon of 86 dwellings on North Court 
estate. Engineer and Surveyor, Central 
Ave, Sittingbourne. 

Thorpe (Norf), Sketch plans approved 
for secondary modern school, 
Tynemouth. Showroom and garage at 
Cullercoats proposed by G. Davidson 
and Son. Architects are Cackett, Burns, 
Dick and McKellar of 21 Ellison Place, 
Newcastle, 

Wandsworth B.C. Erection of 195 dwell- 
ings at Putney. R. H. Jerman, Tewn 
Clerk, Municipal Bldgs, $.W.18. 
Wanstead and Woodford T.C, Construc- 
tion of 18 flats, and 10 houses in Vicar- 
age Rd, Woodford Bdge. Council's 
Architects are Tooley and Foster, Mid- 
land Bank Chambers, Buckhurst Hill 
Washington (Dur) U.D.C, Erection of 78 
houses in stage 2 of development of 
Coach Rd site, Engineer and Surveyor, 
Council Chambers. 

Wellingborough U.D.C. Two blocks of 
nine flats to be built in Jacksons Lane at 
cost of about £13,836. 

Worcester. It is proposed to install pas- 
senger lift at Hop Market Hotel. Cost 
estimated at £2,305, 

Workington. Curwen and Co. to rebuild 
Hippodrome cinema which was destroyed 
by fire a short time ago. 

Wroxham (Norf), Sketch plans approved 
for secondary modern school. 


Overseas 
Bermuda. Vacuum cleaners are among 
items listed by Masters Ltd., Clarendon 
Bidg, Hamilton, about which they would 
like to contact U.K. suppliers 


Gazette Announcements 


COMPANIES ACTS 
Marlow and Wildman Ltd. Meetings of 
creditors and contributories taking place 
today (21 Apr.) at Inveresk Hse., Strand, 
W.C.2, at 2.30 p.m, and 3 p.m. resp. 
W. Skewes and Co., Ltd. Resolution for 
voluntary winding-up passed at meeting 
on 31 Mar. G. R. Postlethwaite, C.a., 
Midland Bank Chambers, Hight St, Don- 
caster, was appointed liquidator. 
N.V. Electrical and Musical Instruments 
Ltd. Resolution for voluntary winding- 
up passed at meeting on 5 Apr. when 
E. S. Hall, Harborne Hse, 49 Poplar Rd, 
Solihull, Binmingham, was appointed 
liquidator. 
Clipper Connectors Ltd. At meeting on 
1 po resolution passed for voluntar 
winding-up. H. Moore of 30 Cornhill, 
London, E.C.3, was appointed liquidator, 
and creditors are asked to send particu- 
lars to him by 1 May. 
Clowne Electric Supply Co., Ltd. Meeting 
of members will take place at The Nags 
Head Hotel, Clowne, on 20 May at 6.15 
pan, to receive liquidator’s report. 
Partnership Dissolved 
J and F Auto Electrical Service, Partner- 
ship between Kenneth R. Owen, Emma 
E. Vlies and Frederick C. Mullord, 
trading under above title at 71 Higher 
Chatham St, Chorlton-on-Medlock, Man- 
chester, dissolved as from 31 Mar. Debts 


pene and paid by K. R. Owen and 


C. Mullord who 

business. 
BANKRUPTCY ACTS 

Receiving Order 
Stockport. John S. Morris, electrical 
contractor of 295 Stockport Rd, Cheadle 
Heath, Stockport. Date of receiving 
order, 4 Apr. 
Plymouth. Leonard C. Sampson and 
Ernest C, Tubb, trading together as 
Electric Radio Stores in Fore St, Gunnis- 
lake, Cornwall. Date of receiving order, 
13 Apr. 
Intended Dividends 
Nottingham. James F. Husband, elec- 
trical contractor of 22 Mettham St, Len- 
ton. Last day for receiving proofs, 23 
Apr. Trustee is E, C. Stimpson, Official 
Receiver, 27 Regent St, Park Row, 
Nottingham. 
London, Bruce H. Auld, trading as elec- 
trical engineer and described in receiving 
order as Bruce H, Auld and Co., of 66 
Victoria St, S.W.1. Last day for receiving 
proofs, 28 Apr. Trustee is W. F. Cress- 
well, Senior Official Receiver, Bankruptcy 
Buildings, Carey St, W.C.2. 
Application for Discharge 
Brentford. Lionel J, Quick, electrical dis- 
tributor trading at 2 The Mall, Ealing, 
W.5. Hearing fixed for 13 May at The 
Court Hse, Half Acre, Brentford, Middx. 


will continue 





Extracted from the Register issued by Jordan 
and Sons, Ltd., 116 Chancery Lane, W.C.2, 


William B. Abel and Son Lid., 143 
Fisherton St, Salisbury, To take over 
business of radio, television and electrical 
engineer carried on as “Wm, Abel” 
at Salisbury. Nom. cap.: £2,000. Dirs.: 
W. B. Abel and Mrs B, A, Abel. 

Eastside Plectricals Lid. Manufacturers 
of and dealers in galvonometers and al! 
electrical apparatus, etc. Nom. cap.: 
£10,000, Dirs.: to be appointed by subs 
Subs.; A. H. Taylor, 27 Exeter Close, 
Tonbridge, Kent, and R. Wheeler, 103 
Winlaton Rd, Bromley, Kent, 

Lewis Electric Motors (Maidenhead) 
Lid., Moor Works, Blackmoor Lane, 
Maidenhead, Berks. To take over busi- 
ness of electrical engineer and electrical 
equipment manufacturer and distributor 
carried on at Maidenhead by Kenneth A. 
Vasey. Nom, cap.: £10,000, Dirs.: K. A. 
Vasey and Mrs M. Vasey. 

Premier Hlectric Heaters Lid., Crown 
Hse, Aldwych, W.C.2. Nom. cap.: £100. 
Dirs.: not named. Subs.: D, W, Hollands, 
11 Tubbenden Rd, Orpington, Kent, and 
P, H. A. Kenyon, 7 The Drive, Ashford 
Common, Mdx. 

Coldrator Lid., Crown Hse, Aldwych, 
W.C.2, Electrical and mechanical engin- 
eers, manufacturers of and dealers in 
mechanical and ¢lectrical machinery and 
apparatus, etc. Nom. cap.: £100, Dirs.: 
to be appointed by subs, Subs.: D, Q. 
Holland, 11 Tubbenden Lane, Orpington, 
Kent, and P. H. A. Kenyon, 7 The Drive, 
Ashford Common, Mdx, 

Elmec Instruments Ltd., 176 Bedfont 
Lane, Feltham, Mdx. To take over busi- 
ness of Elmec Instruments carried on as 


oy omy caf by Frederick J, Southern and 
c 


ybert C, Williams. Manufacturers of 
and dealers in time switches, <lectrical 
newspapers, circuit controllers, etc. Nom. 
cap.: £2,000. Dirs.: F. J. Southern and 
R. C, Williams. 

Bletchley Electrical Co., Ltd,, Draycott, 
Church Walk, Bletchley, Bucks. om, 
cap.: £1,000. Permt, dirs; BE. C, Cook 
and D, J. Rolls. 

Bromley Electrical Services Ltd., 109 
Burnt Ash Lane, Bromley, Kent. Nom, 
cap.: £1,000, Dirs.; V, K. English and 
G. Collins, 

Emis of Birmingham Lid., 29 Hart Rd, 
Erdington, Birmingham. Electricians, etc. 
Nom. cap.: £500. Dirs.: G. A. Wood 
and 8. G. Bibb. 

H. J. Olive (Rugby) Ltd., 70 Bath St, 
Rugby. Electronic, radio and television 
engineers, etc. Nom, cap.: £1,000, Dirs.: 
H. J, Olive and J. P. Buckingham, 

Philip Pound Lid., 203 Kings Rd, 
§.W.3. To take over business of designer 
and manufacturers of and dealer in fur- 
niture and electrical fittings carried on at 
Kings Rd, 8.W.3, by Philip Pound, Nom. 
cap.; £100. Dir: P. Pound. 

Park Radio Cycle and Electric Services 
Léd., 16 Hanworth Rd, Feltham, Mdx. 
Nom. cap.: £3,000. Dirs.: Edith E. 
Silvester and A. J, Hedges. 

Fluidrive Patents Lid., Fluidrive Works, 
Worton Rd, Isleworth, Mdx. Hydraulic, 
mechanical, electrical and experimental 
engineers, etc. Nom. cap.: £10,000, Dirs.: 
H. Sinclair, A. R. Vickers and L, F. S. 
Watson. 

J. L. Griffin Ltd., 122 Bristol St, Bir- 
mingham 5. Manufacturers of and 
dealers in electrical goods, etc. Nom. 
eap.: £1,000. Dirs.: J. L. A. Griffin and 
Cecilia L. Griffin. 


NEW COMPANIES 


Tymes Electric (Tottenham) Lid, 692 
High Rd, Tottenham, N.17. To take over 
business of electrical dealers carried on 
as “Tymes Electric Utilities” at Totten- 
ham. Nom. cap.: £2,000. Permt. dirs.: 
R. F, Oakhill and H. C. Green. 

Walsall Tele-Radio Lid. 62 Bradford 
St, Walsall. To take over business of 
radio and television dealers carried on 
as “A. G. Edwards” at 13/14 Stafford St, 
Walsall. Nom. cap.: £4,000. Dirs.: H. D. 
Webb, F. Webb, W. T. Williams and 
A. W. Crawford, 

Saco (Electronics) Lid, 24 Bryanston 
St, Portman Sq, W.1. Nom. cap.: £100. 
Dirs.: A. H, Saunders and G. Collins. 

L. Simmonds (Harrogate) Lid. 20 
Cambridge St, Harrogate. Manufacturers 
of and dealers in electrical goods, ete. 
Nom. cap.: £100. Dirs.: G. A. Simmonds, 
L. Simmonds and Sallie Simmonds. 

J, F. Stafford Ltd. 22 Hurstfield Drive, 
Taplow. Manufacturers of and dealers 
im washing iiachines, cleaners, polishing 
machines, refrigerators, etc. Nom. cap.: 
£400. Dirs.: J. F. Stafford and Mavis 
Stafford. 

Kitchens and Bathrooms Ltd. 24 
Berkeley Sq, W.1. Merchants and 
dealers in sanitary, gas, electrical, water 
and drainage fittings and equipment, etc. 
Nom, cap.: £100. Dirs.: B. Sunley, W. A. 
Shapland and R. S. Davenport. 

Northern Household Appliances Lid. 
77 Westgate Rd, Newcastle-on-Tyne 1. 
Manufacturers of and dealers’ in 
domestic, household and general elec 
trical and other ¢quipment, etc. Nom. 
cap.: £100. Dirs.: i. A. Hazlehurst and 
K, W. Johnson. 

Croydon Neon Co., Ltd. Old Forge, 
Willett Rd, Thornton Heath, Surrey. 
Electrica) engineering, lighting specialists, 
etc. Nom. cap.: £500, Dirs.: O. J. V. 
Gatford, Elizabeth S. Gatford and J. 
Selby. 

Channel Electronic Industries Ltd. 8 / 12 
Princess St, Burnham-on-Sea, Som. Nom 
cap.: £5,000, Dirs.: R. F. Scarisbrick and 
Mrs H, Scarisbrick, 

Scientific and Technical Supplies (Not- 
tingham) Ltd. Nom. cap.: £300. Scien- 
tific and technical instrument makers, etc. 
Dirs.: D. Johnson, 14 Pelham Cres, Bee- 
ston, Nottingham, and T, Elliott, 467 
Valley Rd, Basford, Nottingham, 

A. D. Dion and Co,, Ltd, Manu- 
facturers of and dealers in Neon adver- 
tising and lighting signs, tubing, etc. 
Nom. cap.: £2,000. Dirs. not named. 
Subs.: A. D. Dion, 86 Fairholt Rd, N.16, 
and F. Abrahams, 29 Listria Park, N.16 

Burco Dean Ltd. Waterside Mill, Rose 
Grove, Burnley. To acquire whole or 
any part of shares of Burco Ltd., and 

. Dean and Son Ltd., and carry on 
business of investment company, etc. 
Nom. cap.: £100. Dirs.: not named 
Subs.: A. A. Fraser and G. Conrad 

G. N, Panels Ltd. 142 Earlham Grove, 
Forest Gate, E.17. Acetylene, electrical, 
marine, automobile and general welders, 
engineers, etc. Nom. cap.: £4,000. Dirs.: 
A. B. Geeson and A. W. Geeson 

Broadway Electrix (Rayleigh) Ltd., 107 
London Rd, Rayleigh, Essex. Elec/ 
tricians, etc. Nom. cap.: £1,000. Dirs.: 
W. H. C. Broadway, Mrs R. E. Broad 

and J. M. Smith. 

Electrics Ltd. General and 
mechanical engineers, etc. Nom. cap.: 
£100. Dirs.: to be appointed by subs 
Subs.: Jean Herbert and Claire Moore, 
156 Strand, W.C.2. 
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Bee and Aye (Components) Ltd. 51 
Waterloo Rd, Wolverhampton. Mechani- 
cal, electrical, motor and general engin- 
eers, etc. Nom. cap.: £100. Dirs.: F. 
Clements and L. Davies. 

W. F. Knowles (Radio) Ltd. 125 
Cotton Exchange Buildings, Old Hall St, 
Liverpool. To take over business of 
wireless, radio, cycles and electrical goods 
dealer carried on at Garston, Liverpool, 
by Marjorie M. Knowles. Nom, cap.: 
£2,500. Dirs.: Mrs M. M. Knowles and 
H. T. Forest. 


MEETINGS TO NOTE 


THURSDAY, 21 APRIL 

INST. OF UEL (E. Midland Section). 
“Nuclear Power,” Prof J. Rotblat. Gas 
Showrooms, Nottingham, 6.15 p.m. 

A.S.E.E. (Watford). Lecturettes at Claren- 
don Hotel, 8 p.m. 

S. Wares Inst. or Enoineers. “Partial 
Re-organisation, re-equipment and electrifi- 
cation of Avon Colliery,” H. Starr. Park 
Place, Cardiff, 6 p.m. 


FRIDAY, 22 APRIL 

E.P.E.A. (National Tech. 
Annual dinner. Palmerston 
rk yi EC. 

L.E.S. (Birmingham Centre). “The Design 
and Application of Flameproof Lighting 
Equipment,” D. A. Strachan. Regent Hse, 
St. Phillips Place, Colmore Row, 6 p.m 

E.T.C.T.A. (Midlands), Smoking concert at 
Chapel Tavern, Birmingham, 8 m. 

JUNIOR INSTN. OF ENGRS, the Electro- 
nic Brain in the Automatic Factory,” W. J. 
Kease., a Hse, 14 Rochester Row, 
S.W.1, 

INST. 


Group). 
Restaurant, 


oe —_— (Non-Destructive Test- 
ing). “Principles of Ultrasonic Testing,’ W. 
Halliday and A. C. Rankin. 47 Belgrave Sq, 
S.W.1, 6.30 p.m. 


SATURDAY, 23 APRIL 
A.S.E. -s Nes W. London). 


supper par 
“oxtord), 


A.S.E.E. 
Control C. J. Teece, 


Theatre and 


“Industrial Electronic 
Y.MC.A., 6.30 p.m, 


SUNDAY, 24 APRIL 

ASSOCIATION OF ELECT. MACHINERY 
Trapes. Annual Convention commences 
Paignton. Continues on 25 Apr. 


MONDAY, 25 APRIL 
LE.E. (S. Midland Radio Group). “A 
Transatlantic Telephone Cable,” M. J. 
Sir Gordon Radley, G. W. Giiman 
ond R. J. Halsey. James Watt Memorial 
Gt. Charles St, Birmingham, 6 p.m. 
LES. (Leicester ‘Centre). “Lamps and 
Lighting for Inspection,” H. E. Bell- 
chambers, E. Midlands Board, Charles St, 


6 p.m. 

NSTN. OF WeLpiNnG. Luncheon at Hyde 
Park Hotel, London. Guest of honour: Sir 
William Larke. 

A.S.E.E. (Bournemouth), “Some Interest- 
ing Fan Applications,” R. C. Dick. Grand 
Hotel, 8.15 p.m. 


WEDNESDAY, 27 APRIL 

InsTN. OF ExLectronics. “Transistor as a 
Circuit Element,” Francis Oaks. Royal Soc. 
of Arts, W.C.2, 7 p.m. 
_ Inst. of Fuet (London), Second Presiden- 
tial address: “Fuel and Power Research in 
Britain.”” Dr W. Idris Jones. Instn. of Civil 
Engrs. Great George St, S.W., 5.30 p.m. 


THURSDAY, 28 APRIL 
InsT. OF WeLpinG. Spring meeting in E. 

Midlands area until 30 Apr. 
LE.E. (Bristol Students). 

Laboratory Alternator Set,” I. 

og Engineering Labs., 
Walk, 7 p.m. 


“A Versatile 
R. Smith 
University 
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Final inspection of a consignment of Henley DWARF Pillars 
at the Works. These pillars are fitted with angle type 
Sealing Boxes. Straight boxes are available as alternatives. 


The_jointers will be led yy 
happy when they see these| =a 


They wiil find there is ample space for jointing and it’s simpler, too, in the 
HENLEY Dwarf Pillar. The shells are compact, with pleasing design, and 
provide ready access for jointing operations, all of which can be carried out 


from the front. 


The small dimensions of the Dwarf range have made them extremely popular 
for a wide variety of situations, such as on housing estates or in industrial 
buildings. 


Interested engineers are invited to write for Catalogue 22/2. 


Hi EN LE Y DWARF TYPE 


GROUP 22 


DISTRIBUTION PILLARS 


ONLY ¥ 6” HIGH 
9 INCHES DEEP 
FRONT TO BACK 








W. T. HENLEY’S TELEGRAPH WORKS CO. LTD., 51-53 HATTON GARDEN, LONDON, E.C./ 
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= wy, | i 
Typical arrangement of a John 
Thompson ‘Radiant Heat’ Water 


Tube Boiler, as used in Power 
Stations and Industrial Installations 








The Water Tube Boiler 


The modern Water Tube Boiler is a large steam 
generating unit providing immense quantities of steam at 
high pressure and high temperatures as power for the turbo- 
electric machines in Power Stations. The design and construc- 
tion of a complete Water Tube Boiler installation requires much 
engineering skill to put together the multitude of component 
parts. Below is a portion of our Drawing Office where we 
build the entire job on paper to ensure accurate interlocking 
of hundreds of different parts, which include many actual miles 
of steel tubes and hundreds of tons of steel in various forms. 


JOHN THOMPSON WATER TUBE BOILERS LIMITED 


WOLVERHAMPTON 
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Advertisements should be sent to the Classified Advertisement Dept., 


gg Pe Oh aM 


Electrical Times, Sardinia House, Sardinia 


Street, London, W.C.2, before 10 a.m. on TUESDAY of the week of issue. Official ——— Advertisements 


are charged at 32s. 6d. per inch, and all other classified advertisements at 2s. 
Wanted four insertions at twice the single insertion rate. 





TENDERS INVITED 











CITY AND COUNTY BOROUGH OF BELFAST 
Electricity Department 
ELECTRICITY (ESSENTIAL SUPPLIES) ACT 
(NORTHERN IRELAND) 1954 

ENDERS are invited for the Supply, 

Delivery and Erection at the Second 

Extension, Belfast Municipal Electric Power 
Station West of: 

Extension to Ash Handling Plant of the 
high pressure sluicing iype, capable of 
removing 40 tons of ash per hour from 
furnace hoppers and delivering to existing 
ash storage bunkers, The equipment in- 
cluded under this extension shall connect 
up to the existing system so as to form 
an integral unit and pipework and sluice- 
ways shall be designed to match up with 
the existing installation and fit in with 
provision made to accommodate this ex- 
tension. 

Form of Tender (N.1672), Conditions, 
Specifications and Drawings, in quintupli- 
cate, may be obtained from Messrs Merz 
and McLellan, Consulting Engineers, Carliol 
House, Newcastle upon Tyne 1, on payment 
of a deposit of Five Guineas which will be 
refunded provided a bona fide tender is 
lodged and not withdrawn. Extra copies of 
the tender document may be obtained at 
One Guinea each; this sum will not be 
returnable, Cheques should be made pay- 
able to the Belfast Corporation Electricity 
Department 

Each tender, in quadruplicate, in sealed 
envelope marked ‘Tender “ Ash Handling 
Plant, Electricity Department’’ and endorsed 
with the name and address of the tenderer 
must be addressed to the Town Clerk, City 
Hall, Belfast, so as to reach him not later 
than 4 p.m. on Thursday, 26 May, 1955. 

An official receipt must be obtained for 
each tender delivered by hand. Tenders sent 
by post should be registered. 

The lowest or any tender will not neces- 


sarily be accepted. 
EYRE GORDON, 
Chairman 
Northern Ireland Joint Electricity 
Committee 
Chichester House, 
Chichester St, Belfast. 


14 Apr., 1955. (R 541) 





APPOINTMENTS VACANT 











Engagement of persons must be made through a Local 
Eee r@) or Scheduled Employment Agony; ¢ & § oe 
op licant is a man aged 18-64, paths pn 
ess the person tees» pe is @ ‘mpley" 
cms isina ‘capacity, o 
otherwise excepted id from b as provisions ft +} ng 
tion of Vacancies Order, | 





CENTRAL ELECTRICITY AUTHORITY 
North West, Merseyside & N. Wales Division 
ACANCY No. E,110/131/T. - 
STATION SHIFT CONTROL ENGIN- 
EER, Greenhill Generating Station. Salary 
£595 /£640 (E.10). 
continued 





in next column 


6d. per line. Situations 
Fee for Box Number and postage on replies 2s. 


continued from previous column 
Vacarnc No. £E.110/138/T. — SHIFT 
CHARGE ENGINEER, Agecroft “B” 
Generating Station. Salary £790/£850 (G.7). 
Apply to Divisional Secretary, Central 
Electricity House, 825 Wilmslow Rd, Man- 
chester 20, before 30 Apr. Quote vacancy 
No. (R 528) 


CENTRAL ELECTRICITY AUTHORITY 
East Midlands Division 


PPLICATIONS are invited for the 
A folowing positions within the Division: 
DEPUTY STATION SUPERINTENDENT 
COVENTRY POWER STATION 
Vacancy No, 62/55/ET 

Applicants should preferably be Corporate 
Members of the Institution of Electrical 
Engineers and/or the Institution of Mechan- 
ical Engineers and experience in the efficient 
combustion of fuels on Chain Grate Stokers 
would be an advantage. 

A wide knowledge of the operation and 
maintenance of a modern generating station 
and sound administrative and organising 
ability are essential. 

The salary will be within Class G, Grade 3 
(£1,035 x £30—£1,125 per annum) of 
Schedule A of the National Joint Board 
Agreement. 

Closing Gate for receipt of applications, 
29 Apr., 1955 

FOURTH ASSISTANT ENGINEERS (THREE 
REQUIRED) DIVISIONAL EFFICIENCY AND 
TESTING SECTION GENERATION (OPERA- 

TION) DEPARTMENT 
Vacancy No. 61/55/ET 

Candidates for the above position should 
hold the Higher National Certificate or 
equivalent qualification and have experience 
of Power Station Operation and/or main- 
tenance. Previous experience of power plant 
testing and a knowledge of modern non- 
destructive methods of metal testing will be 
an advantage. 

Salar will be within Class AX /DX, Grade 
6 (£600 /£785 per annum) of the National 
Joint Board Agreement. 

Closing a for receipt of applications, 
29 Apr., 

SENIOR OE TRANSMISSION 
DEPARTMENT, DIVISIONAL HEADQUARTERS 
Vacancy No. 63/55/ET 
Previous experience on the design and 
construction of H.V. Substations, overhead 
Transmission Lines or Cable Systems pre- 

ferred, but is not essential, 

Salary will be in accordance with Schedule 
D, Grade 5 (£640 x £20—£740 per annum) 
of the National Joint Board Agreement 

Closing date for receipt of applications, 
5 May, 1955 

These appointments will be pensionable 
within the terms and provisions of the 
Central Electricity Authority and Area 
Boards Superannuation Scheme. 

Applications should be submitted on the 
official form A.E.6/ACT which may be 
obtained from the Divisional Establishments 
Officer, Central Electricity Authority, P.O 
Box 25, Barker Gate, Nottingham, and 
should be returned to the undersigned by 
the date stated Please quote Vacancy 


number. 
L. F. JEFFREY, 
Divisional Controller 
R 536) 


1955 


15 Apr., 
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MERSEYSIDE AND NORTH WALES ELECTRICITY 
BOARD 


PPLICATIONS are invited for appoint- 
ments in the following Districts, to be 
responsible to the appropriate District 
Managers. 
DISTRICT ENGINEERS 
Wrexham District 
Sad £975/£1,050 per annum. (N.J.B, 
"Rhuddlan and Caernarvon Districts 
Salary £900/£975 per annum. (NJ.B 
E/3.) 


Applicants should preferably have tech- 
oieed eualliediions to enable them to become 
chartered electrical engineers and have ex- 
perience of the design, construction and 
operation of Distribution Systems and a 
knowledge of technical and economic factors 
in system layout and design, 

DISTRICT COMMERCIAL OFFICERS 
Crewe, Oswestry and Rhuddlan Districts 
Dy ae £840/£900 per annum, (NJ.B. 

2/4.) 


Anglesey District 
wy £790/£850 per annum. (N.J.B. 
D/4 
Duties include responsibility to the Dis- 
trict Manager for the commercial adminis- 
tration of mainly rural districts, the control 
of Service Centres, contracting and con- 
sumers’ service arrangements, 
Applicants should preferably have 
alsal qualifications to enable them to be- 
come chartered electrical engineers and a 
wide experience in the commercial organisa- 
tion of the Electricity Supply Industry. 
All appointments are superannuable and 
subject to medical examination. 
Applications should be made on forms 
obtainable from the Manager, No. 4 Sub- 
Area, Electricity Hse, Rhostyllen, near 
Wrexham. Closing date 4 May, 1955. 
(R 508) 


~ $OUTH WALES ELECTRICITY BOARD 
PPLICATIONS invited for the position 
of THIRD ASSISTANT ENGINEER 
(Substations) Central Sub-Area, Cardiff. 
Applicants should have had a sound en- 
gineering training. Experience of the con- 
struction, commissioning and maintenance of 
all classes of Substations is required 
Salary for position Class K, Grade 10 
(£790 /£850) of the NJ.B. Schedule, 
Applications stating age, present position, 
salary, qualifications, experience and three 
referees, to be addressed to the Secretary to 
arrive by 30 Apr., 1955, 
DODDS, 


St. Mellons, Secretary 
Cardiff (R 539) 


HER MAJESTY’S OVERSEA CIVIL SERVICE 
PPLICATIONS are invited for the 
following post: 

TELECOMMUNICATIONS ENGINEER 
POSTS AND TELEGRAPHS DEPARTMENT, 
SIERRA LEONE 

Duties cover all general branches of Tele- 
communications engineering; maintenance 
and construction of overhead and under- 
ground line plant, all types of telephone 
exchanges, telegraph apparatus, and point 
to point radio networks. 

Appointment is either pensionable in the 
salary range £822 to £1,562 per annum gross 
or on contract for two tours of 18-24 
months each, in the salary range £886 to 
£1,758 per annum gross, plus a gratuity of 
£25 to £37. 10s. for each completed 3 
months’ satisfactory service. Free first-class 
passages for the officer, his wife and up to 
two children under 10 years of age. Govern- 
ment quarters are provided, if available, at 
low rentals. Leave is granted at the rate 
of 7 days for each month of resident ser- 
vice, 

Candidates should be 4.m.1.e.", or should 
have passed or be exempt from Parts A and 
B of the Institution’s examination. A sound 
knowledge of the theory of telecommunica- 
tions engineering is necessary and extensive 
experience of its application 

Apply in writing to the Director of Re- 
cruitment, Colonial Office, Great Smith St, 
London, 8.W.1, giving briefly age, qualifica- 
tions and experience. Mention the reference 
number (BCD 108/15 /03). (R 509) 


tech- 


D.G 
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SOUTH WESTERN ELECTRICITY BOARD 
ASSISTANT COMMERCIAL ENGINEER— 
COMMERCIAL AND INDUSTRIAL DEVELOP- 
MENT—?PLYMOUTHR 
ALARY N.J.B. Class “F,” Grade 9 

£675 /£720 per annum. 

The successful applicant, who should 
possess initiative and enthusiasm, will be 
required to develop the use of electricity 
amongst smaller Industrial and Commercial 
consumers with particular reference to the 
development of lighting and off-peak heat- 
ing, He will prepare a working programme, 
interview consumers and supervise installa- 
tions, 

Candidates should be familiar with the 
latest designs for lighting and installations 
and be conversant with electricity tariffs, 
Corporate Membership of the LE.E. or 
Institution of Heating and Ventilating Engin- 
cers, and possession of driving licence would 
be an advantage. 

Application forms obtainable from the 
District Manager, Armada St, Plymouth, 


should be returned by 2 May, 1955. (R 530) 


CENTRAL ELECTRICITY AUTHORITY 
South Wales Division 
Vacancy No, 39/55 
PPLICATIONS are invited for the 
following superannuable N.J.B. appoint- 
ments in the Transmission Department. 
(1) 4TH ASSISTANT ENGINEER, Divi- 
sional Headquarters, 

(2) 4TH ASSISTANT ENGINEER, Usk- 
mouth Section Office, near Newport. 
Salary: AX/DX.6—-£600/£785 per annum, 
Possession of H.N.C. (Electrical) or equiv- 
alent qualification desirable, Experience in 
the construction or maintenance of Sub- 
station Plant or Overhead Lines and 132 kV 

equipment advantageous 

Application forms obtainable from Secre- 
tary, South Wales Division, Central Elec- 
tricity Authority, Twyn-y-Fedwen Rd, 
Gabalfa, Cardiff, to be returned by 4 May, 
1955, (R 527) 


BOROUGH OF ILFORD 

Borough Engineer’s Department 
SSISTANT ELECTRICAL ENGIN. 
EER, Grade A.P.T. II/TV, £600/£825 
per annum, plus London Weighting. The 
commencing salary will be fixed within the 
range, having regard to qualifications and 
experience, but ndét exceeding £705 per 
annum, plus London Weighting. Candidates 
should preferably be a.M.1.#.8. or hold the 
Higher National Certificate for electrical 
engineering and have served an apprentice- 
ship in this field. Applicants must have 
experience in the preparation of estimates, 
specifications, designs, drawings, supervision 
of work on site and testing in schools, 
public buildings, housing, pumping stations 
and street lighting 

The Council is prepared to consider, if 
necessary, the provision of housing accom- 
modation in connection with this appoint- 
ment. Appointment superannuable and sub- 
ject to medical examination. 

Application forms obtainable from the 
Town Clerk, Town Hall, Ilford, Essex, on 
receipt of stamped addressed envelope, 
should be returned not later than 14 May, 
1955. Applicants should clearly state the 
osition in respect of which application 
orms are required (R 532) 

CENTRAL ELECTRICITY AUTHORITY 

Midlands Division 

HIRD ASSISTANT ENGINEER is re- 

quired in the Divisional Testing Depart- 
ment, service conditions, super- 
annuable appointment, commencing salary 
within Schedule C, Grade 4, £750/£875 per 
annum, ultimately rising to £950 per annum. 

Applicants should hold the Higher 
National Certificate, preferably in mechanical 
engineering, and should have had experience 
in carrying out tests on power station 
mechanical plant. 

Apply, voting vacancy number 928MD 
on form AE6, available from the Establish- 
ments tr, 53 Wake Green Rd, Moseley, 
Birmingham 13, by 7 May, 1955. (R 535) 


-~ 





THE WORTH EASTERN ELECTRICITY BOARD 
Wear Sub-Area 

BF Lote Sa es are invited for the 

appointment of THIRD ASSISTANT 
DISTRICT ENGINEER, Hesledon District 
Applicants must be qualified electrical engi- 
neers in the construction, operation and 
maintenance of overhead and underground 
networks and associated plant and equip- 
ment. Salary--Schedule “A", Class “E,” 
Grade 9, £635/£680, N.J.B. Conditions of 
Service. Applications stating age, qualifica- 
tions and experience should be forwarded 
to the Secretary (Establishments), The North 
Eastern Electricity Board, G.P.O. Box No 
117 Carliol House, Newcastle upon Tyne 1, 
within ten days of the appearance of this 
advertisement (R 537) 
THE UNITED KINGDOM ATOMIC ENERGY 

AUTHORITY 
Aldermaston, Berks 

requires EXPERIMENTAL OFFICERS or 
ASSISTANT EXPERIMENTAL OFFICERS 
for duties as follows: 

Post 1 (600/WGE/49) E.0./A.E.O0 

To assist with the design and maintenance 
of electronic equipment for a mass Spectro- 
metry Group. xperience with stabilised 
power supplies and the measurement of 
small currents would be an advantage 

Post 2 (607/WGE/49) E.O 

To develop electronic apparatus required 
for nuclear physics experiments and to assist 
where necessary in the conduct of the experi- 
ments, A wide electronic experience is essen 
tial and some experience of high speed tran- 
sient circuits and general nuclear physics 
electronics is desirable. 

Qualifications. The minimum qualifica- 
tion is Higher School Certificate (Science) or 
equivalent, although a pass Degree in 
Physics or Electrical Engineering (with elec 
tronics) is desirable 

Salary. Experimental Officer (Minimum 
age 26)—£775/£945 per annum (male) 
Assistant Experimental Officers £310 (age 18) 
~~£685 per annum (male). 

Superannuation Successful applicants 
will be required to join the Authority's Con 
tributory Sebene 

Housing. Housing accommodation will be 
available within a reasonable period for 
married staff who live outside the radius of 
the Establishment’s transport facilities, or 
alternatively, the Authority may be able to 
assist successful candidates in the purchase 
of a house. During this period lodging 
allowance may be payable 

~ per yee Forms. On request by post- 
car to Senior Recruitment Officer, 
A.W.R.E., Aldermaston, Berks, quoting 
appropriate reference (R 538) 


CENTRAL ELECTRICITY AUTHORITY 
Midlands Division 
TATION SHIFT CONTROL ENGIN- 
h 2ER is required at Hams Hall “B" 

‘ower Station, Birmingham, N.J.B. servic« 
conditions, superannuable appointment, 
salary within Schedule A of the Agreement, 
Grade K10, commencing at £790 per annum 

A sound technical training and practical 
experience in the control of steam generating 
plant and main switchgear are required 
Appropriate technical qualifications an ad- 
vantage. 

Apply, quoting vacancy number, 929MD, 
on form AE6, available from the Establish- 
ments Officer, 53 Wake Green Rd, Moseley, 
Birmingham 13, by 7 May, 1955. (R 533) 


SOUTH WALES ELECTRICITY BOARD 
require ASSISTANT ENGINEER, District 
222 (Neath) West Central Sub-Area. 

Salary—Class E, Grade 8 (£675/£720) of 
the N.J.B. Schedule. 

Applications stating age, present position, 
salary, qualifications, experience and three 
referees, should be addressed to the Secre- 
tary (Establishment Section), St. Mellons, to 
arrive by 30 Apr., 1955. 

D. G. DODDS, 


Secretary 


St. Mellons, 
(R 531) 


Cardiff. 
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CENTRAL ELECTRICITY AUTHORITY 
Yorkshire Division 


require a SENIOR DRAUGHTSMAN 
(Mechanical) in the Generation Construction 
Department, Leeds. 

Salary £640/£740 per annum, Grade 5, 
Schedule D, N.J.B. Agreement. 

Applicants should have experience in heavy 
engineering and power station construction, 
especially the installation of H.P. plant and 
pipework. 

Application forms obtainable from the 
Divisional Secretary (Establishments), Central 
Electricity House, St. Mary’s Rd, Leeds 7, 
to be returned within 14 days of the appear- 
ance of this advertisement. 

G. A. VOWLES, 
Divisional Controller. 
(R 505) 


MIDLANDS ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following superannuable posts: 
Birmingham and District Sub-Area 

SENIOR ASSISTANT ENGINEER 

(SUB-AREA HEADQUARTERS) 

Applicants will be required to supervise 
the design and planning of Transmission, 
Distribution and Protective Systems. Corpo- 
rate Membership of the Institution of Elec- 
trical Engineers will be considered an ad- 
vantage. Salary £1,395/£1,500 per annum 
(N.J.B. Schedule A, Grade M.4) 

Apply, in writing, within fourteen days, 
stating age, experience, salary and position 
to Emil Braathen, Sub-Area Manager, Mid- 
lands Electricity Board, 14 Dale End, Birm- 
ingham 4. 

Wolverhampton and District Sub-Area 
DEMONSTRATORS (TWO) (FEMALE) 
(CANNOCK DISTRICT) 

Applicants must have had good education 
and should have a certificate of a recog- 
nised Domestic Training College and/or the 
E.A.W. Certificate. Duties include lecture 
demonstrations and advising consumers on 
the selection and use of electrical appliances 
Salary £425/£525 per annum (N.J.C. Grade 
1) 

Apply, in writing, within fourteen days, 
stating age, education, qualifications and ex- 
perience to District Manager, Midlands 
Electricity Board, Wolverhampton’ Rd, 


Cannock, Staffs. 
A. STEPHENS, 
Secretary. 
(R 554) 


CENTRAL ELECTRICITY AUTHORITY 
South Eastern Division 

ECOND ASSISTANT ENGINEER 

(Transmission) based at Kingston. 
Applicants should have had extensive experi- 
ence in the maintenance, operation and con- 
struction of E.H.V. equipment on a large 
power system and be familiar with Consulta- 
tive and Conciliation machinery. Member- 
ship of one of the recognised professional 
Institutions would be an advantage. Class 
AX/DX, Grade 2—£950/£1,075/£1,165 per 
annum. 

STATION SHIFT CONTROL ENGIN- 
EER—Croydon “A” Power Station. Appli- 
cants, who should preferably possess H.N.C. 
in Electrical Engineering, must have had 
experience in the operation and control of 
turbo-generators and in Control Room duties 
connected with inter-connected , generating 
systems and E.H.T. feeder network. Class 
F, Grade 10—£635/£680 per annum. 

GENERAL ASSISTANT ENGINEER 
(Control)—Croydon “B” Power Station 
Applicants should preferably have had ex- 
perience in the operation of E.H.T. switch- 
gear and the parallel running of alternators 
Class J, Grade 17—£475/£520 per annum 

N.J.B. Conditions of Service. All salaries 
subject to addition of 5% London Allow- 
ance, Applications, giving details of educa- 
tion, present position, experience, ctc., 
should be received according to the location 
of the vacancy, by either Establishments 
Officer, Central Electricity Hse, Lower Ham 
Rd, Kingston-on-Thames, or Station Super- 
intendent, Croydon “B” Power Station, 
Beddington Farm Rd, Croydon, Surrey, to 
arrive not later than 29 Apr., 1955. (R 552) 
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LONDON ELECTRICITY BOARD 
DEVELOPMENT ASSISTANTS 
PPLICATIONS are invited for positions 
as Development Assistants in the Ilford 
and Roding Districts of the North Eastern 
Sub-Area. 

Applicants are required to have a knowl- 
edge of service to consumers, tariffs and 
their application. They should be familiar 
with electrical apparatus and be capable 
of advising consumers on domestic and small 
commercial and industrial installations, The 
possession of the E.D.A. Salesmanship Cer- 
tificate would be considered an advantage. 

The posts are graded within the National 
Joint Council agreement (Administrative and 
Clerical Grades) as Grade 1, i.e. £425/£525 
per annum, plus the Suskisiies London 
Area Alliwance. 

Application forms obtainable from Per- 
sonnel Officer, 46/7 New Broad St, London, 
E.C.2, to be returned completed by 30 Apr., 
1955. Please oa addressed envelope and 
quote ref.: V/1944/5/T (R 529) 


EASTERN | ELECTRICITY BOARD 
PPLICATIONS are invited for the 
following vacancies: 

Chilterns Sub-Area 
SENIOR SALES REPRESENTATIVE 
MOBILE SERVICE CENTRE 
59/55N 

The successful candidate will operate and 
take charge of a Caravan-type Mobile Ser- 
vice Centre in the Sub-Area, and will be 
required to drive the towing vehicle and 
must be experienced for that purpose. Candi- 
dates should be of good address and pleasant 
personality and be experienced in sales and 
service work, with ability to sell. 

Salary in accordance with Grade 2 (£525 
x £20-—£585)* of the National Joint Board 
Agreement. 

Apply to the Manager, Chilterns Sub- 
Area, Eastern Electricity Board, Prebend St, 


Bedford 
AYLESBURY DISTRICT 
DISTRICT COMMERCIAL ASSISTANT 
60/55N 

Candidates must have a thorough know- 
ledge of the uses of electricity as applied 
to agriculture and horticulture. 

Salary in accordance with Grade 3 (£585 
x £20—-£645) of the National Joint Council 
Agreement. 

Apply to the 
Electricity Board, 
Bucks. 


Manager, Eastern 
Aylesbury, 


District 
Exchange St, 


LUTON DISTRICT 
SENIOR DEMONSTRATOR 
63/55N 

Candidates should hold the E.A.W. Certi- 
ficate and Diploma and be fully experienced 
in the use, demonstration and sale of all 
domestic, electrical appliances. Previous 
experience in the organisation of public 
demonstrations and lecturing on domestic 
electrical subjects is essential. 

Salary in accordance with Grade 2 (£525 
x £20—£585) of the National Joint Council 
Agreement. 

Apply to District Manager, Eastern Elec- 
tricity Board, 487 Dunstable Rd, Luton, 
Beds 


Essex Sub-Area 

NORTH ESSEX DISTRICT 

ASSISTANT DISTRICT COMMERCITAI 
ENGINEER 
61/55R 

Candidates must have a good general and 
technical education and should preferably 
possess a qualification not less than the 
Higher National Certificate in Electrical 
Engineering. The selected candidate would 
be responsible to the District Commercial 
Engineer over the whole commercial field, 
including Sales and Commercial develop- 
ment, the preparation of estimates for all 
types of industrial, agricultural and domestic 
installations and such general consumer 
advisory service as is necessary in a District 
having important industrial, agricultural and 
housing dovdeguatt. 

Salary in accordance with Class E, Grade 
6 of the National Joint Board Agreement 
commencing at £755. 

Apply to the District Manager, Eastern 
Electricity Board, Cressing Rd, Braintree, 
Essex. 


FIRST 
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continued from previous column 
Suffolk Sub-Area 
SUB-AREA HEADQUARTERS, STOWMARKET 
FOURTH ASSISTANT ENGINEER 
65/55R 
Candidates should have obtained the 
Higher National Certificate in Electrical 
Engineering or its equivalent and have had 
a sound technical training in the construc- 
tion, Operation and maintenance of over- 
head and underground systems (including 


substations) at voltages up to and including 
33 kV. 


Salary in accordance with Class J, Grade 
13 of the National Joint Board Agreement, 
commencing at £635. 

Apply to the Manager, Suffolk Sub-Area, 
Eastern Electricity Board, Finborough Hall, 
Stowmarket, Suffolk. 

BECCLES DISTRICT 
THIRD ASSISTANT ENGINEER 
64/55R 

Candidates should have obiained the 
Higher National Certificate in Electrical 
Engineering or its equivalent and have had 
a sound technical training and experience in 
the construction, operation and maintenance 
of H.V. and L.V. overhead and underground 
systems (including substations) in urban and 
rural areas. 

Salary in accordance with Class E, Grade 
9 of the National Joint Board Agreement, 
commencing at £635. 

Apply to the District 
Electricity Board, The 
Beccles, Suffolk. 

FOURTH ASSISTANT ENGINEERS 

Required in the following localities: 
(i) Barnet District, Northmet Sub-Area. 

58/55R 
(ii) South West Essex ee 
Sub-Area. 62/55R 
Candidates should have had a sound tech- 
nical training and experience in the con- 
struction, operation and maintenance of 
H.V. and L.V. distribution systems includ- 
ing substations. 

Salary in accordance with Grade 11 of 
the National Joint Board Agreement as 
follows : 

(i) Class E, commencing at 

London Allowance. 
(ii) Class G, commencing at 
London Allowance. 

Apply to the District Manager, Eastern 
Electricity Board, at the following addresses : 

(i) 7c High St, Barnet, Herts. 

(ii) | Havana Close, South St, Romford, 

Essex 

Future salary and conditions of service for 
all these appointments will be in accordance 
with agreements made from time to time 
by the appropriate negotiating bodies. 

The successful candidates will be required 
to contribute to a superannuation scheme 
and may be required to undergo a medical 
examination 

Applications by letter, stating age, educa- 
tion, qualifications and experience, with de- 
tails of present appointment, and salary 
should be submitted to the Manager con- 
cerned within fourteen days of the appear- 
ance of this advertisement (R 551) 


Manager, Eastern 
Grove, Ingate St, 


Essex 


£555 plus 


£635 plus 


GOVERNMENT ¢ OF ; QATAR 
Persian Gulf 
ELECTRIFICATION OF DOHA 

POWER STATION SHIFT ENGINEERS 

PPLICATIONS are invited for the 

appointment of two Power Station Shift 
Engineers in the State Electricity Department 
in Doha. The system includes a Central 
Power Station with two 200, two 400 and 
three 500 kW diesel alternator sets with 
switchgear and ancillary equipment and a 
distribution system with overhead lines and 
saeupoue cables operating at 11 kV. and 
ni V. 


Candidates should hold an M.O.T. certifi- 
cate (Diesel) or equivalent qualification and 
must have had considerable previous experi- 
ence in the operation and maintenance of 
diese] engines up to 750 B.H.P 

Salary Rs. 1,475 per Arabic month (present 
rate of exchange | rupee=Is. 6d.) payable 
locally and is at present free of tax. 

Appointments are for a single tour of 
18 months in the first instance terminable by 

continued fo next column 
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three months’ notice on either side, but 
would be renewable by mutual consent at 
the end of the first tour. 

Free air passages are provided for the 
Officer on first appointment, on termination 
of agreement and for leave in the United 
Kingdom. On any subsequent tours similar 
peseagee would be provided for the Officer's 
amily 

Free quarters with heavy furnishings, 

water and light and medical attention will 
be provided. For the first tour bachelor 
quarters would be provided, but on any 
subsequent tour family quarters would be 
provided if required 

Leave is earned at the rate of six days 
per month of residential service and may 
be accumulated. Earned leave to the United 
Kingdom may be taken after eighteen 
months’ service 

A knowledge of Arabic would de an ad- 
—, 

Applications 

pplications endorsed “Shift Engineer” 
“Qatar” stating age, qualifications and ex- 
perience should be forwarded within four- 
teen days of the date of this advertisement 
to the undersigned who will communicate 
with candidates selected for further con- 
sideration 
PREECE, CARDEW AND RIDER, 
8/12 Queen Anne’s Gate, 
Westminster, S.W.1 
1 Apr., 1955 (R 495) 


THE ELECTRICITY BOARD 

Belize, British Honduras 

ELECTRICAL ENGINEER 
F Kolar Sd are invited for the 
appointment of an Electrical Engineer 
in the service of the Electricity Board, 

Belize, British Honduras, 

rhe present supply system which is 110/ 
220 V, 3-wire D.C. is to be changed over 
to 6,600 V and 220 V, 3}-phase, 60 cycles 
A.C., three new 800 kW diesel-alternator sets 
are to be installed and two existing 400 kW 
Diesel sets converted from D.C, to A.C 
The Engineer will be required, initially, to 
supervise the changeover of the distribution 
system from D.C, to A.C. and the erection 
of the generating sets and ultimately to take 
charge of the operation and maintenance of 
the distribution system and the generating 


plant 

Candidates should be Corporate Mem- 
bers of the Institution of Electrical Engin 
eers or hold qualifications exempting them 
from the Institution examination and must 
have had considerable experience in the 
construction and operation of L.V. overhead 
distribution networks and H.T. overhead 
lines up to 6,600 V. They must also have 
had some experience in the erection and 
operation of diesel engines up to 1,000 h.p 

The appointment will be on a salary scale 
of £1,525 per annum rising by annual in- 
creasements of £75 to a maximum of £1,750 
per annum The point of entry into the 
salary scale will depend on the candidate's 
age, qualifications and experience. Details 
of Provident fund, 6% 

A car allowance of £5 per month will be 
paid. 

The appointment will be for a period of 
3 years in the first instance terminable by 
three months’ notice on either side and may 
be renewable by mutual” consent 

Free passages will be provided for the 
officer and his family up to four full 
passages, on first appointment, on termina- 
tion of the agreement and for long leave in 
the United Kingdom 

Leave is earned at the rate of sixty days 

*r year of residence in service and may 

accumulated, (Earned leave to the 
United Kingdom may be taken after three 
years’ service.) 

Applications endorsed “Electrical Engin- 
eer, Belize,”’ stating age, qualifications and 
experience, should be forwarded within 14 
days of the date of this advertisement to the 
undersigned who will communicate with 
candidates selected for further consideration 

PREPCE, CARDEW AND RIDER, 
8/12 Queen Anne’s Gate, 
Westminster, $.W.1 
1 Apr., 1955 


(R 496) 
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CENTRAL ELECTRICITY AUTHORITY 

Eastern Division 
PPLICATIONS are invited for the 
following post: 

STATION SHIFT CONTROL ENGINEER 

BEDFORD GENERATING STATION 

Salary Class D, Grade 10, £555 x £15— 
£600 per annum. 

* be pr should have reached the stan- 
dard of Ordinary National Certificate in 
Electrical Engineering, or its equivalent, have 
experience in the operation of a Switchboard 
at a Generating Station and be fully con- 
versant with High Voltage Switching opera- 
tions and protective systems. 

Applications stating age, details of experi- 
ence and qualifications should be sent to 
the Controller, Central Electricity potery, 


Eastern Division, Northmet House, Sout 
pie N.14, to arrive not later than 30 Apr., 


W. N. C. CLINCH, 
Controller. 
(R 497) 


THE NORTH WESTERN ELECTRICITY BOARD 
APPOINTMENT OF GENERAL _ ASSISTANT 
ENGINEERS GUNIOR TESTING ASSISTANTS), 

SUB-AREA TECHNICAL ENGINEER'S 
DEPARTMENT, MANCHESTER 
PPLICANTS should have had experi- 
ence of testing meters, instruments and 
rotective equipment and should hold the 

I.N.C. or O.N.C. in Electrical Engincering. 

Salary Scale: £475 x £15-—4£520 per 
annum, Grade L.19, N.J.B. Conditions, 
APPOINTMENT OF GENERAL ASSISTANT 
ENGINEER (INSTALLATION SPECIFICATIONS) 

SUB-AREA CONSUMERS’ ENGINEER'S 

DEPARTMENT, MANCHESTER 

Applicants should preferably have had ex- 

rrience in contracting work, particularly in 
fone commercial premises, and in preparing 

rcifications. Possession of H.N.C. in 
Electrical Engineering will be an advantage. 

Salary Scale: £475 x £15—£520 per 
annum, Grade L.19, N.J.B. Conditions. 

Applications for the above posts to Sub- 
Area Secretary, No. 1 Sub-Area The North 
Western Electricity Board, Town Hall, Man- 
chester 2, P.O. Box 493 by 30 Apr., 1955. 

APPOINTMENT OF FOURTH ASSISTANT 

ENGINEER (OPERATION AND MAINTEN- 

ANCE), SUB-AREA MAINS ENGINEER'S 

DEPARTMENT, BOLTON 

Applicants should have experience in the 
operation and maintenance of an extensive 
overhead and underground distribution sys- 
tem at voltages up to and including 33 kV 
and in the maintenance of associated switch- 
gear transformers and other substation 
equipment. 

The successful applicant will be required 
to undertake standby duties. 

Preference given to applicants who hold 
the H.N.C. in Electrical Engineering or an 
equivalent qualification. 

Salary Scale: £715 x £15—£760 per 
annum, Grade L.13, N.J.B. Conditions, 

APPOINTMENT OF THIRD ASSISTANT 

DISTRICT ENGINEER, LEIGH DISTRICT 

Applicants will be required to assist with 
the operation, maintenance and construction 
work under the direction of the District 
Engineer and particularly in regard to the 
rovision of supply to domestic premises. 
2xperience in the erection of substation 
equipment and the laying of cables up to 
and including 11 kV will be an advantage. 
Preference given to applicants who hold the 
H.N.C. in Electrical Engineering. 

Salary Scale: £675 x £15-—-£720 per 
annum, Grade F.9, N.J.B, Conditions. 

APPOINTMENT OF FOURTH ASSISTANT 

DISTRICT COMMERCIAL ENGINEER, 
BOLTON DISTRICT 

Applicants should have had experience of 
change-over from D.C. to A.C. and from 
non-standard A.C. voltage to standard A.C. 
voltage on consumers’ premises, and the 
supervision of all types of installation work 
in industrial, commercial and domestic pre- 
mises, 

Salary Scale: £635 x £15—£680 per 
annum, Grade G.11, N.J.B, Conditions, 
APPOINTMENT OF GENERAL ASSISTANT 
ENGINEER, SUB-AREA MAINS ENGINEER'S 

DEPARTMENT, BOLTON 

Applicants should have had a technical 
education up to H.N.C. in Electrical Engin- 

continued in 
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eering, or equivalent, and have some experi- 
ence in construction work in connection with 
the laying and an nan of underground 
mains and in operational practice. 

Salary Scale: £475 x £15—£520 per 
annum, Grade L.19, N.J.B. Conditions. 

Applications for the above posts to the 
Sub-Area Manager, No. 2 Sub-Area, The 
North Western Electricity Board, 2 St 
George's Rd, Bolton, by 30 Apr., 1955. 

APPOINTMENT OF FOURTH ASSISTANT 

DISTRICT mT RIBBLESDALE 


The duties will include assistance in the 
operation, maintenance and construction of 
substations and H.V, and L.V. u/g and 
o/h mains, fault location and the general 
maintenance of supply in the District. 

Preference given to applicants who hold 
the H.N.C, in Electrical Engineering. 

Salary Scale: £515 x £15-—£560 per 
annum, Grade D.11, N.J.B. Conditions. 

popmentions to Sub-Area Manager, No. 5 
Sub-Area, The North Western Electricity 
+ a Jubilee St, Blackburn, by 30 Apr., 

APPOINTMENT OF THIRD ASSISTANT 
DISTRICT ENGINEER, WORKINGTON 
DISTRICT 

Applicants should be capable of preparing 
schemes and estimates for overhead and 
underground construction up to 11 kV and 
of assisting in the operational work of a 
district. Preference given to applicants who 
hold the H.N.C, in Electrical Engineering 

Salary Scale: £635 x £15—£680 per 
annum, Grade E£.9, N.J.B. Conditions 

Applications to Sub-Area Manager, No. 6 
PR peg The North Western Electricity 
Posse, Castle Green, Kendal, by 30 Apr., 
1955, 

APPOINTMENT OF THIRD ASSISTANT 

ENGINEER (SUB-AREA INSTALLATION 

INSPECTION ENGINEER). SUB-AREA 

ENGINEER'S DEPARTMENT, ROMILEY 

Applicants should have had extensive ex- 
perience in electrical installation work, in- 
cluding some years of inspecting and testing, 
in routine meter fixing procedure and the 
installation of industrial metering equip- 
ments, Preference will be given to candi- 
dates who hold a recognised technical quali- 
fication. 

Salary Scale: £715 x £15—£760 per 
annum, Grade H.10, N.J.B. Conditions. 
APPOINTMENT OF SENIOR DRAUGHTSMAN 

(BUILDING), SUB-AREA ENGINEER'S 
DEPARTMENT, HAZEL GROVE 

Applicants should have experience in. the 
preparation of working drawings for the 
construction of electricity substations, service 
centres and offices, etc. Some knowledge of 
quantities and the preparation of specifica- 
tions will be considered an advantage. 

Applicants should have reached the stan- 
dard of the H.N.C. in Building. 

Salary Scale £640 x £20-—£740 per 
annum, Schedule D, Grade 5, N.J.B. Con- 
ditions. 

Aepeeetas forms for the above posts can 
be obtained from the Sub-Area Manager, 
No, 7 Sub-Area, The North Western Elec- 
tricity Board, Chapel St, Hazel Grove, and 
must be returned to him by 30 Apr.. 1955 

(R 517) 


CENTRAL ELECTRICITY AUTHORITY 
Eastern Division 
PPLICATIONS are invited for the 
following post : 
GENERAL ASSISTANT ENGINEER 
RYE HOUSE GENERATING STATION 

Salary Class G, Grade 15, £475 x £15 
£520 per annum. 

Duties include assisting in the Electrical 
Control Room and experience in the techni- 
cal operation of electrical, boiler house and 
turbine house plant, testing. etc., in a Gener- 
ating Station and provide a suitable basis 
for promotion to higher technical grades 

Previous experience in a Generating 
Station and/or technical training to the 
standard of the Ordinary National Certificate 
or its equivalent will be of advantage 

Applications stating age, qualifications and 
experience should be sent to the Controller, 
Central Electricity Authority, Eastern Divi- 
sion, Northmet House, Southgate, N.14, by 


30 Apr., 1955. 
W. N. C. CLINCH, 
Controller. 
(R 519) 
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YORKSHIRE ELECTRICITY BOARD 
No. 4 (Leeds) Sub-Area 
Leeds District 
FIRST ASSISTANT DISTRICT ENGINEER 

PPLICANTS should be Corporate 

Members of the Institution of Electrical 
Engineers and must have wide experience of 
a large City network in design, construction, 
operation and maintenance covering H.V. 
and M.V. overhead and underground distri- 
bution, together with substation equipment. 
Experience in changeover of non-standard 
A.C, systems will be an added advantage. 

The engineer appointed will be required 
to assist the District Engineer in all admin- 
istrative work within the District organisa- 
tion. 

Salary—N.J.B. Class J, Grade 4, £1,110/ 
£30/£1,200 per annum. 

Applications, giving full details of age, 
qualilesiians and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 4 (Leeds) 
Sub-Area, Yorkshire Electricity Board, 
Sramhope, near Leeds, not later than 5 May, 
1955. 


No. | (Bradford) Sub-Area 
Keighley District 

THIRD ASSISTANT DISTRICT ENGINEER 

Applicants should have assed the 
Graduateship Examination ff Electrical 
Engineers, or hold equivalent qualifications, 
and have experience in construction, opera- 
tion and maintenance of high voltage sys- 
tems, underground cables and overhead 
lines and substations, and medium low volt- 
age networks. Candidates should be pre- 
pared to reside within the district and to 
undertake standby duties. 

Salary—N.J.B. Class E, Grade 9, £635/ 
£15/£680 per annum, 
GENERAL ASSISTANT DISTRICT ENGINEER 

Applicants should hold the Higher 
National Certificate in Electrical Engineering 
or acceptable equivalent qualifications, and 
have had training and experience in the 
construction, operation and maintenance of 
high voltage overhead and underground dis- 
tribution systems. 

Salary— J.B. Class E, Grade 13, £475/ 
£15/£520 per annum. 

Seiessoee, ving full details of age, 
ualifications and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 1 (Bradford) 
Sub-Area, Yorkshire Electricity Board, 
45-53 Sunbridge Rd, Bradford, not later 
than 5 May, 1955. 
Chief Engineer’s Department 
ENGINEERING DRAUGHTSMAN (CIVIL) 
Applicants should have experience in pre- 
paring ——- ¢ of Civil Engineering work, 
preferably with some experience in detailing 
reinforced concrete. 

Salary—N.J.B. Schedule D, Grade 6, £510/ 
£20/£630 per annum. 

A re png giving full details of age, 
ualifications and experience, together with 
the names of two referees, should be for- 
warded to the Secretary, Head Office, York- 
shire Electricity Board, Scarcroft, Leeds, not 
later than 5 May, 1955. 

No. 7 (Grimsby) Sub-Area 
Gainsborough District 
SALES REPRESENTATIVE 

Applicants will be required to give ad- 
vice within well defined instructions and 
under close supervision to both urban and 
rural consumers in respect of new supplies 
and sales of domestic and agricultural equip- 
ment, and to advise consumers on all types 
of domestic and agricultural installations, 
and prepare estimates in this connection. 

Salary—N.J.C. Grade 1, £425/£20/£525 
per annum. 

Applications, giving full details of age, 
salieatione and experience, together with 
the names of two referees, should be for- 
warded to the Manager, No. 7 (Grimsby) 
Sub-Area, Yorkshire Electricity Board, 
Moss Rd, Grimsby, not later than 5 iif 
1955, (R 518) 
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THE BRITISH IRON AND STEEL RESEARCH 
ASSOCIATION 
RADUATES required for the South 
Wales Laboratories of the above Associ- 
ation in Swansea to develop new processes 
for continuously applying protective coatings 
to steel strip at high speeds. Candidates 
should have an honours degree in Physics, 
Metallurgy or Electrical Engineering, and 
should have had some research experience. 
The posts are progressive ones and offer 
good opportunities for men with ability and 
initiative. Starting salary up to £900 per 
annum according to age, qualifications and 
experience. Posts are superannuated under 
the F.S.S.U Written applications only 
quoting “Coatings” to Personnel Officer, 
B.I.S.R.A., 11 Park Lane, London, W.1 
(R 555) 
SOUTHERN ELECTRICITY BOARD 
TRANSPORT OFFICER 
O. 2 (Newbury) Sub-Area. Salary 
N.J.C. Grade 6 (£795/£870 per annum). 
N.J.C. Conditions of Service. 

The successful candidate will be respon- 
sible to the Sub-Area Secretary for the 
co-ordination, maintenance and administra- 
tion of a mixed decentralised fleet of 
approximately 380 vehicles. Applicants must 
have had experience in the management of 
road transport, preferably with a _ public 
utility in Great Britain with particular refer- 
ence to the control and maintenance of 
vehicles and mobile plant. A knowledge of 
road transport legislation and familiarity 
with modern vehicle costing methods are 
essential qualifications. 

Applications on forms obtainable from 
the Sub-Area Secretary, 7 Oxford Rd, New- 
bury, Berks, and returned to him in en- 
velopes suitably endorsed, not later than 
4 May, 1955 

SENIOR DRAUGHTSMAN 

No. 3 (Portsmouth) Sub-Area. Salary 
N.J.B. Schedule D, Grade 5 (£640/£740 per 
annum) N.J.B. Conditions of Service. 

The successful candidate will be respon- 
sible to the Sub-Area Civil Engineer for 
design work, preparation of drawings and 
making calculations: candidates should have 
knowledge of building construction, steel 
work and reinforced concrete structures. Ex- 
perience in an Architect's office would be 
an advantage 

Applications on forms obtainable from 
Sub-Area Secretary, Lower Drayton Lane, 
Cosham, Portsmouth, and returned to him 
in envelopes suitably endorsed, not later than 
4 May, 1955. 

ASSISTANT ENGINEER (LOCAL) 

Newbury District of No. 2 (Newbury) 
Sub-Area located at Andover. Salary N.J.B 
Class E, Grade 11 (£555 per annum rising 
to a maximum of £600). N.J.B. Conditions 
of Service 

Applicants should have experience in the 
design, construction, operation and mainten- 
ance of H.V. and L.V. overhead and under- 
ground distribution systems, substation plant 
and distribution equinment, and possess suit- 
able technical qualifications. The appoint- 
ment will involve standby duties 

Applications on forms obtainable from 
the Sub-Area Secretary, 7 Oxford Rd, New- 
bury, Berks, and returned to him in en- 
velopes suitably endorsed, not later than 
4 May, 1955 

The successful candidates for the above 
appointments will be reouired to contribute 
to the C.E.A. and Area Boards’ Superannua- 
tion Scheme, if eligible. (R 540) 


CENTRAL ELECTRICITY AUTHORITY 
Midlands Division 
GENERAL ASSISTANT ENGINEER 
(Technical Records) is required at Stour- 
port Power Station. N.J.B, service condi- 
tions, superannuable appointment, salary 
within Grade K14, commencing at £635 per 
annum 
A sound technical training and experience 
in power station operation is reauired, and 
an interest in statistics. Appropriate techni- 
cal qualifications will be an advantage 
Apply, quoting vacancy number 927MD, 
on form AE6, available from the Establish- 
ments Officer, 53 Wake Green Rd, Moseley, 


CENTRAL ELECTRICITY AUTHORITY, { 

Southern Division 
PPLICATIONS are invited for the 
following post: 

ASSISTANT SHIFT CHARGE ENGINEER 
EARLEY GENERATING STATION, READING 
$/ 13.652 
Applicants should have had previous ex- 
perience in a large modern generating 
station, and preference will be given to those 
with experience of high-operating tempera- 
tures and pressures, and pulverised fuel 
equipment. Manufacturing works experi- 

ence will be an advantage. 

Preference will be given to those who 
possess qualifications leading to corporate 
membership of a_ recognised professional 
institution. 

Salary: N.J.B. G.9, £715 x £15—£760. 

Special application forms obtainable from 
P. D. A. Oliver, Divisional Secretary, 111 
High St, Portsmouth, should be returned by 
4 May, 1955 

Please quote reference E.T. (R 553) 


AIR MINISTRY Works Designs Branch 
4% requires in London and Provinces (with 
liability for overseas service) ELECTRICAL 
ENGINEERING DRAUGHTSMEN e¢x- 
perienced in preparation of schemes for 
illumination and electrical equipment of 
buildings or in electrical distribution H.V. 
and M.V._ Technical training to O.N.C. 
standard or equivalent an advantage. 
Salaries up to £810 per annum starting pay 
dependent on age, qualifications and experi- 
ence. Overtime or extra duty allowance pay- 
able. Posts non-pensionable with long-term 
possibilities. Natural-born British subjects 
only. Write stating age, qualifications, em- 
ployment details including type of work done 
to Ministry of Labour, 236 Walworth Rd, 
London, S.E.17, quoting Order /e.. 
(R 131) 


\ General Electric Co., Ltd., from those 
who have had training and experience in 
installation layout also in the preparation of 
schemes for under-floor ducting, busbar and 
cable trunking. The vacancy exists at the 
Head Office of the Company's Sales Organ- 
isation, Applicants should have had a good 
general education and aged 25-30 years 
Apply in writing, giving full details and 
quoting Ref. “BD,” to the Staff Manager, 
Magnet House, Kingsway, W.C.2. (R 546) 
SSISTANT TECHNICAL SUPERIN- 

’ FENDENT with prospects of promotion 
to Technical Superintendent required for 
Rubber and Plastic Cable factory in County 
Durham. Minimum qualification Higher 
National Certificate in Electrical Engineer- 
ing Commencing salary £500/£700 per 
annum according to ability and experience 
Apply to—Box No, 4447, Electrical Times 
(R 559) 
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PPLICATIONS are invited from those 

interested in a position as INDUSTRIAL 
HEATING ENGINEER and Agricultural 
Representative for The General Electric Co., 
Ltd., in London and the Provinces, to pro- 
mote sales in space heating and other I.H. 
equipment also in agricultural electrical 
ent. Candidates, not over 35 years 
of age, should have the H.N.C. in electrical 
engineering or the equivalent, and some 
previous experience in the selling of the 
foregoing equipment. A good personalit 
and enthusiasm for sales work are roomie: 
Apply in writing quoting reference I.H. to 
the Staff Manager, Magnet House, Kings- 
way, W.C,2. (R 401) 


| RITISH National Electrics require a 

DEMONSTRATOR / SALESWOMAN 
for the London and Southern England 
area Applicants, who must possess the 
minimum qualifications of the E.A.W. 
Housecraft Certificate and preferably the 
E.A.W. Diploma must be prepared to travel 
and be competent to conduct sales demon- 
strations and lectures, Applications in 
writing, stating age, qualifications and experi- 
ence to Employment and Welfare Manager, 
Messrs Johnson and Phillips Limited, Vic- 
toria Way, Charlton, S.E.7 (R 501) 


BRITISH RAILWAYS have vacancies in 
Lighting Section in Chief Civil Engin- 
eer’s Department for YOUNG DRAUGHTS- 
MEN capable of preparing schemes for 
interior and exterior lighting. Salary rising 
to £620 per annum at 36 years of age. 
Residential travel and other travelling 
facilities available. Applications to Chief 
Civil! Engineer, British Railways, LL.M. 
Region, Euston Grove, London, N.W.1 


‘ANADA: Enfield Cables Limited wish 
to appoint SENIOR EXECUTIVE to 
control their Selling Organisation in Canada. 
Should have had considerable selling experi- 
ence overseas and be familiar with prob- 
lems associated with High Voltage trans- 
mission and with the supply and lay of 
E.H.V. Cables. Applications to be addressed 
to the Sales Director, Enfield Cables Limited, 
Victoria House, Southampton Row, London, 
5 (R 561) 


YENTRAL ELECTRICITY AUTHORITY 
have vacancies for JUNIOR CHEMISTS 
Candidates should have Higher National 
Certificate or equivalent qualification in 
chemistry. Duties include general analytical 
work and the chemical aspects of combus- 
tion and corrosion 
Salary: N.J.B. Grade 5, £475/£650 per 
annum 
Applications stating age, 
experience, present position and salary to 
D. Moffat, Director of Establishments, 
Winsley St, London, W.1, by 16 May, 1955 
Quote Ref, A.E. 587 (R S511) 


qualifications, 





IMPERIAL CHEMICAL 


Mechanical, 
Electrical, 


DEVELOPMENT in addition 


facilities 


Wilton Works, 
ICI /X /226/e. 


Middlesbrough, 





Wilton Works 
ENGINEERS 


PERMANENT STAFF APPOINTMENTS await young Graduate Engineers with 
good Henours Degrees. The Wilton Works Site of 2,000 ACRES IN COURSE OP 
( to providing general and varied experience in 
modern Engineering has its own special problems in design and materials 

The organisation is expanding and has opportunities for technical training followed 
by further training towards higher management. 

Situated in the North Riding of Yorkshire near the Coast, Wilton offers first class 
working conditions, five-day working week, Pension Fund, and full recreational 


Write for application form to Staff Officer, Imperial Chemical Industries Limited, 
Yorkshire, 


INDUSTRIES LIMITED 


Structural, 


Civil. 


reference 
(R 549p) 


quoting advertisement 











Birmingham 13, by 7 May, 1955. (R 534) 
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into tinplate. 


industry. 


high standard of plant and equipment, 


are good, 





THE STEEL COMPANY OF WALES 
LIMITED 
(Steel Division) 


PORT TALBOT 
invites 
applications from suitably qualified Engineers for a number of vacancies created 
by the present large expansion of the Works, 
The Steel Division is a fully integrated iron and steel works, and produces 
medium and light plates, hot and cold rolled sheets and hot strip for cold rolling 
These products are used in motor cars, electrical machines, 
refrigerators, washing machines, oil drums and many forms of cans and boxes for 
food and other uses; and are in demand far beyond the present capacity of the 


The Works is extremely modern, has excellent working conditions and a very 


MECHANICAL, ELECTRICAL AND CIVIL ENGINEERS are required for a 
wide range of different jobs, including both general development work and the 
engineering services in manufacturing departments, 

The majority of the vacancies to be filled immediately are Assistant Engineers 
within the various departments concerned. Salary range from £750 to £1,000 
per annum according to qualifications and experience. Prospects of promotion 


Experience in the steel industry is not essential although preferred, Age will be 
reckoned less important than the ability to assimilate training, which will be given 
to all successful candidates who need it. 
The positions are permanent and the Compan 
scheme which is ccmpulsory for all members of the Staff. The Works is situated 
on the seaboard with agreeable residential areas nearby, 
Those interested should write for official Application Form to the 

Personnel Superintendent, 

THE STEEL COMPANY OF WALES LIMITED, 
(Steel Division) 
Abbey Works, Port Talbot. 


has a generous superannuation 


(R 558p) 








CENTRAL ELECTRICITY AUTHO- 
RITY, Generation Design Branch, 
Headquarters, London, invite applications 
for the following vacancies in the Station 
Design and Layout Sub-Branch. 
SENIOR AND SECOND ASSISTANT 
ENGINEERS 


Candidates should possess an honours 
degree in engineering and/or be corporate 
members of cither the 1.mecH.e, or the 
1.E.E£., and should have wide experience in 
the design and layout of large modern power 
stations, 

Salary including London Allowance : 
N.J.B. £1,150/£1,500 per annum. 

N.J.B, £971/£1,325 per annum respectively. 

THIRD AND FOURTH ASSISTANT 

ENGINEERS 


’ J yo 

Candidates should preferably possess a 
degree in engineering and/or the requisite 
examination qualifications for corporate 
membership of the 1.mecn.e. or the LEE. 
and should have some practical experience 
of power station work. 

Salary including London Allowance : 
N.J.B. £908/£1,125 per annum. 
N.J.B, £709/£893 per annum respectively. 

Forms from D. Moffat, Director of Estab- 
lishments, Winsley St, London, W.1, to be 
completed and returned by 6 May, 1955. 
Quote Ref, E.T./588. (R 510) 


[)ESIGNERS required by leading manu- 
facturers of electric wiring accessorics. 

1. For product design. Must have had 
previous specialised experience with pues 
and sockets, switches, etc., designed for 


large scale production. 

. For jig and tool design. Must have 
had previous experience in the design of 
press tools and jigs for the mass production 
of small and intricate mechanisms. Good 
salaries are offered and these positions are 

rmanent and have excellent prospects. 
Superannuation scheme in operation, 5-day 
week, etc. Apply in confidence givin 
details of opmnee, age and salary require 
to General Works Manager, M.K. ric 
Ltd., Wakefield St, London, N.18, (R $02) 


[)ESIGNERS and ENGINEERS with ideas 

and ambition are invited to join the 
development team which has produced such 
highly successful products as the Creda Star 
and Super Comet cookers, the Redhead im- 
mersion heater and the Crusader water 
heater. There are vacancies with excellent 
prospects, working conditions and pension 
schemes for Seniors and Juniors and every 
eopestuaity for good ideas to mature into 
well-known products. Applications will be 
treated in strictest confidence. Write per- 
sonally to D. §. Panisset, Creda Works, 
Blythe Bridge, Stoke-on-Trent. (R 513) 


[ESIGN DRAUGHTSMEN required for 

circuit diagram development for supply 
and automatic control of industrial furnace 
loads of U.P.F. of all sizes. Good tech- 
nical background and Works experience 
essential, Interesting position, with scope 
for initiative. Good salary and working 
conditions, Apply giving details of train- 
ing and experience to Personnel Manager, 
Fraser and Chalmers Engineering Works, 
Erith, Kent. (R 503) 


[OMEsTIC APPLIANCE DESIGNER 
required by a well-established Company 
with interests in a wide range of modern 
appliances. This position offers excellent 
opportunities for advancement and is backed 
by extensive modern development and pro- 
duction facilities. Applications in strict con- 
fidence. Interviews arranged outside normal 
working hours, if desired. Good salary, 
working conditions, pension scheme, etc. 
Own staff aware of this advertisement. Please 
write with full details of qualifications and 
industrial experience to—-Box No. 4433, 
Electrical Times. (R 514) 
VERSHED AND VIGNOLES LTD., 
“. Acton Lane Works, Chiswick, London, 
W.4, require JUNIOR TECHNICAL SALES 
ASSISTANT for their Servo Motor sales 
section, Ordinary National Certificate stan- 
dard. Write giving age, experience and 
salary required to Sales Manager. (R $12) 
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[RAUGHTSMEN, preferably but not 
necessarily with Hi National Certifi- 
cate in Mechanical or Electrical Engineering 
required for work on Power Transformers 
of all sizes and voltages. Pension fund, 
five-day week, staff canteen. Apply in 
writing stating qualifications, experience, 
salary no to: Chief Mechanical En- 
ao, ackbridge and Hewittic Electric 
o., Ltd., Walton-on-Thames, Surrey. 
(R 342) 
FLECTRICAL DRAUGHTSMAN required 
~ for large Sheffield steelworks. Experience 
is desirable, but not essential, in the pre- 
paration of wiring diagrams, shop layouts 
for lighting, heating and power, also service 
trenchwork. The applicant must be capable 
of taking measurements on site and prepar- 
ing cable plans and schedules, together with 
eneral service records. Apply Labour 
anager, Samuel Fox and Co.. Ltd., Stocks- 
bridge Works, near Sheffield. (R 388) 








E LECTRICAL DRAUGHTSMEN. 
~ Vacancies exist in mid-Cheshire for 
Electrical Draughtsmen for design of elec- 
trical equipment for chemical plant. Candi- 
dates should possess Higher National 
Certificate and have had suitable Works 
experience. Age 25 to 40. Commencing 
salary around £700 p.a. dependent upon age. 
experience and qualifications, to be discussed 
at interview. pply giving full details to 
Staff Manager.—Box No, 4419, Electrical 
Times. (R 454) 





FLECTRICAL ENGINEER with commer- 
~ cial and sales experience required by 
British engineering company in Singapore. 
Applicants should be between 30 and 40 
years and be in possession of a recognised 
electrical engineering degree. Salary com- 
mensurate with experience and qualifications. 
Contract would be for a three-year period 
with first-class passages for applicant and 
wife. Write Box Z.Q. 160, Deacon's Adver- 
tising, 36 Leadenhall St, London, E.C.3. 

(R 542) 


SLECTRICAL ENGINEER required to 

~ take charge of Electrical Department 
of Company in West Pakistan. Applicants 
should be (a) Associate Members or Gradu- 
ates of the Institution of Electrical Engineers 
or have similar technical qualifications and 
(b) have served an apprenticeship or received 
training in Electric ower Supply or with 
well-known electrical firm. Subsequent ex- 
perience should include operation and main- 
tenance of small Power Station consisting of 
Turbo-Generators and L.V. Switchgear and 
industrial small power and lighting and 
domestic installations, Married man should 
be prepared to proceed alone with possi- 
bility of wife joining later, Attractive salary, 
3 year contract and other benefits. Write 
with full details to Box E.T.292, c/o 191 
Gresham House, E.C.2. (R 544) 





A Career is offered with 
KELLOGG 
INTERNATIONAL CORPORATION 


major consulting and contracting 
engineers to the 
Petroleum and Chemical Industries 


ora 
SENIOR ELECTRICAL DESIGNER 
with H.N.C. or equivalent in electrical 
engineering. Good experience in power 
and lighting distribution in petro-chemical 
industry, power supply and associated 
fields essential. 

The appointment will be permanent 
and offers every chance of advancement. 
In addition, the Corporation provides 
sickness, nsion and life assurance 
benefits. Salaries and conditions above 
average. 

Applications should be 
addressed to: 

Personnel Manager, Dept. 17/J 
KELLOGG INTERNATIONAL 
CORPORATION 


7-8 Chandos St, London, W,! 
™ (R 498p) 


in writing 
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THE ENGLISH ELECTRIC 
COMPANY LIMITED 


at Stafford 
have vacancies for 
ENGINEERS 
in their Transformer Sales Section 


These fall into two categories, one for 
SENIOR ENGINEERS having previous 
Transformer Sales experience and tech- 
nical qualifications of at least H.N.C. 
standard; the other for young men 
having completed National Service, pre- 
ferably with a background of Trans- 
former work and having attained a tech- 
nical standard of at least O.N.C. 


This experience, although desirable in 
the case of the Junior positions, is not 
essential since adequate training will be 
given to otherwise suitable candidates, 


Applications are invited for these per- 
manent, progressive and pensionable 
positions within an important section of 
the Company’s activities, and should be 
addressed to: 


Dept. C.P.S., 
336/7 Strand, W.C.2 
quoting Ref.: No. 396L 


(R 526p) 











F.LECTRICAL ENGINEERING 
~ DRAUGHTSMEN required by a firm 
of Engineers and Contractors on Tees-side 
for complete electrical installation, design, 
including motor a control scheme 
engineering, distribution and cabling. Ex- 
perience of contract work and estimating an 
advantage. Apply stating age, experience and 
salary required, quoting reference ““W,” to 
Box No. 4443, Electrical Times. (R 548) 


FLECTRICAL Engineering and Contract- 
ing Firm require in London: 

1. EXPERIENCED DRAUGHTSMEN for 
the Engineering and layout of electrical 
schemes, 

2. LADY TRACERS. 

Write stating details of experience, salary 
required, etc.—Box No. 4441, Electrical 
Times, (R 523) 
FiLECTRICAL Wholesalers in S. Midlands 

~ area require Trade COUNTER ASSIS- 

TANT. Salary from £9 per week according 

to experience. Apply—Box No, 4439, 

Electrical Times. (R 522) 

FLECTRICIANS AND MATES required 

~ for Contracts in N.W. London, City and 

West End. Good prospects for right type 

of men. Phone KIL O1SI. (R 545) 


=NGINEERS experienced in supervision 
~ of steel tower transmission line construc- 
tion, and those prepared to be trained for 
such work, for employment in the U.K. 
and East Africa. rite Box E.T.273, c/o 
191 Gresham House, E.C.2. (R 500) 





ESTIMATING and SUPERVISING EN- 
~ GINEER required. Must be used to very 
large installation contracts. Apply stating 
age and experience to The Colston Electrical 
Co., Ltd., 29 Orchard St, Bristol 1. (R 524) 


AND SURVEYORS required to carry 
“ gout instrument survey on overhead line 
routes, in Scotland. Apply to: James Kil- 
patrick and Son Ltd., Kelvin House, River 
Cart Walk, Paisley. (R 543) 


ONDON TRANSPORT requires TECH- 

“NICAL ASSISTANTS and DRAUGHTS- 
MEN for Chief Electrical Engineer's depart- 
ment. Applicants should have completed 
National Service; Higher National Certifi- 
cate or equivalent advantageous. Salary 
£380 at 21 rising to £660 subject to age 
and satisfactory service ; additional payments 
for certain recognised qualifications. Medical 
exam.; contributory superannuation scheme 
after probation; certain free travel. Applica- 
tions to Staff Officer (F/EV 527) London 


Transport, 55 Broadway, S.W.1, For 
asknowledgment enclose addressed enve- 
(R 556) 


lope. 
ETTLE ACCESSORIES LTD., Harper 
Rd, Wythenshawe, Manchester, require 
TECHNICAL REPRESENTATIVE to cover 
the North Wales and Merseyside Electricity 
Board areas. Calling on Architects, Con- 
tractors, Electricity Authorities and Whole- 





salers. Salary, Commission and expenses. 
Pension Scheme operative. Apply by letter 
to the Sales Manager. (R 478) 
I EADING Manufacturers require an 
- 


ELECTRICAL ENGINEER educated 
to at least Higher National Certificate stan- 
dard for development work on all kinds of 

ower sources for electric arc welding. Some 
bnowledes of welding requirements an ad- 
ensionable, 


vantage. This post, which is. 
provides interesting work with excellent 
prospects, Apply giving full particulars of 


age, qualifications, experience and salary 
earned to—Box No, 4427, Electrical Times. 
(R 489) 





( VERHEAD LINE ENGINEER required 
by Consulting Engineers for supervision 
of power distribution schemes in Scotland. 
Applicants should have had experience in 
the construction of wood poles lines up to 
33kV. Applications, giving details of tech- 
nical training and practical experience 
should be sent to Messrs Kennedy and Don- 
kin, 3 North Charlotte St, Edinburgh 2. 
(R 520) 
WER TRANSFORMER DRAUGHTS- 
MEN required by Company in S.W. 
London for work on Transformers up to 
5,000 kVA—66kV. Pension Scheme. Five- 
day week. Apply Box No. 4393, Electrical 
Times, stating experience, qualifications and 
salary required. (R 346) 
| EQUIRED. PERSON already calling on 
the electrical trade to sell lampshades 
and table lamps on commission basis York- 


shire, Northumberland and Lake District 
small existing connection. Apply Star 
anufacturing Co., Ltd., 15 


Lampshade Li 
Hardings Lane, Penge, London, §.E.20. 
(R 448) 


GENIOR AND DETAIL DRAUGHTS- 
“2 MEN required to work on design and 
detail of electric switches and devices, 
plastic/porcelain mouldings, presswork, etc, 
Good salary paid to experienced men. Holi- 
day arrangements honoured, Contributory 
Pension Scheme in operation, 5-day week. 
Canteen. West London area. Saturday 
morning interviews arranged. : 

Write giving details of experience and 
salary required to—Box No, 4421, Electrical 
Times. (R 473) 
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TECHNICAL COPYWRITER 
required 
with knowledge of electrical engineering. 
To collect and edit technical and sales 
information on electrical and electronic 


equipments, utilising semi conductor 
devices. 
ACCOMMODATION AVAILABLE 
Please write stating age, qualifications 
and experience to: 

Personnel Manager, 
Standard Telephones and Cables 
Limited 
Rectifier Division, 
Edinburgh Way, Harlow, Essex 

(R 506p) 











GALES ENGINEER required in London 
“’ Office for preparing tenders for H.V. 
and L.V. Switchgear. 5-day week, bonus 
and pension schemes, Write stating experi- 
ence, age, Salary required, etc., to Giles 
Director, J, G. Statter and Co., Ltd., 82 
Victoria St, London, S.W.1. (R 472) 


~ENIOR LIGHTING SALES ENGINEER 
*” required for Midlands Area. Applicants 
must be experienced commercial men with 
sound knowledge of the industrial market. 
Excellent prospects for keen capable man. 
with full details of age, experience 


an salary required—Britis Thomson- 
Houston Co,, Ltd., John Bright 9 Bir- 


mingham, (R 521) 


~HIFT CHARGE ENGINEER required 
“ for service with The Sudan Light and 
Power Co., Ltd., in Khartoum-—Anglo- 
Egyptian Sudan, Basic salary in the range 
of £E.900/£E. 1.380 per annum, Candidates 
must have good general education and sound 
technical training with ability to control and 
instruct staff; and extensive experience in 
the operation of diesel generating sets up to 
1,200 kW and E.H.T. switchgear and asso- 
ciated control equipment. Steam generatin 
plant will be added in the near future an 
an extra qualification would be knowledge 
of and experience in the operation of steam 
turbo-alternator plant and oil fired boilers 
up to 400 Ib per sq in. The candidate 
chosen will also be expected to carry out 
maintenance work on the generating plant if 
called upon to do so. In addition to basic 
salary a cost of living allowance will be 
payable, and a kit allowance of £E.50 on 
appointment, £LE.1—£1. 0s, 6d 

Appointment will be on contract up to 
5 years, including a period of 12 months’ 
probation, with a bonus payable on com- 
pletion of the contractual period, 

Free living accommodation with basic 
furniture or an allowance in lieu thereof, 
After satisfactory completion of the pro- 
bationary period liberal leave on full salary 
with free passages. 

Applications stating age, education, qualifi- 
cations, experience (with particulars of 
posts held), present appointment and salary 
with names of two references should be 
submitted to the Secretary, The Power and 
Traction Finance Co., Ltd., Queens House, 
Kingsway, London, W.C.2 (R 557) 








COPYWRITER 

required in the Publicity Department of 
a leading Electrical Engineering Com- 
pany in South East London, to work on 
descriptive trade catalogues, press adver- 
tising and possibly a new house organ, 
A man between 25/35 preferred. Experi- 
ence in the Electrical industry an advan- 
tage. 

Write stating age and experience and 
salary required to: 
Employment and Welfare Manager, 
Johnson and Phillips Ltd., Chariton, 


S.E.7. 
(R 507p) 








ELECTRONIC ENGINEERS 


required for development work 
Experience in pulse circuits desirable 
H.N.C. standard 
Write (or call) stating age, qualifica- 
tions, etc., to: 

Personnel Manager 
VENNER ELECTRONICS 
LIMITED 
Kingston By-Pass 
New Malden, Surrey 


(MALden 2442) 
(R 499p) 
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LEE, BEESLEY AND CO., LTD. 
Electrical Installation Engineers invite 


applications for the following: 


ESTIMATOR 
COST CLERK 
For preparation and pricing of quantities 
for large industrial and commercial con- 
tracts, 
JUNIOR DRAUGHTSMAN 
preferably with electrical knowledge. 
Excellent prospects for suitable appli- 
cants, 
Applications stating age, 
and salary required, to: 
Lee, Beesley and Co., Lid., 
6 Warwick Row, Coventry. 
(R 47Ip) 


experience 











STATION ENGINEERS reqpired by Air 
Ministry at R.A.F. and M.C.A. stations. 
Guise he and , eeperanee required; (a) 
inary National tificate in Electrical 
Rnginocring or equivalent standard of tech- 
nical education. (b) apprentice- 
ship in electrical engineering. (c) at least 
three years’ responsibie ener employ- 
ment preferably on operation mainten- 
ance of mine, factory or workshop plant 
and services, Supervisory experience an 
advantage as duties entirely supervisory and 
cover installation, operation and mainten- 
ance of high and medium voltage distribu- 
tion system, internal electrical installations, 
and other miscellaneous installations, tools 
and equipment, omens salary accord- 
ms to age, qualifications and experience on 
from £535 to £772. Appointments in- 

ae liability for service overseas for which 
special allowance payable in addition to 
h ¢ salary. Appointments non-pension- 
able, Only natural-born British subjects. 
Write, giving age, full details of qualitica- 
tions and experience to A.B,1255/ME, Ap- 
mments Otticer, Ministry of Labour and 
ational Service, 1-6 Tavistock Sq. W.CL. 
No original testimonials should be sent, 
Only candidates selected for interview will 
be advised. (R 132) 


"TECHNIC AL WRITER required experi- 
enced in technical journalism and ability 
to write lucid descriptions of engineering 
products and processes for publicity, press 
and other purposes. The successful appli- 
cant will * expected to assist with the 
writing and editing of a works magazine and 
should preferably have a good electrical 
on ineering qualification. eplies, stating 

details of education, training, experience 
— and salary required to Publicity Man 
ager, Bruce Peebles and Co., Ltd., Engineers, 
Edinburgh 5 (R 484) 


THE GENERAL ELECTRIC CO., LTD., 


are wishing to recruit young men aged 
20-25 years, as SALES ASSISTANTS in 
their Exterior Lighting Department in Lon- 
don, Newcastle, Liverpool and Glasgow. 
A plicants should have had a sound general 
education and commenced studies for the 
O. N.C, in Electrical Engineering. Preference 
will be given to those who have had some 
experience in the lighting field. Apply in 
writing giving full details and quoti mf Ref, 
“Z" to the Saft Manager, Magnet House, 
ningewey, Wy Ai ban 525) 


RANSFORMER DESIGNER required. 
Candidates should be experienced in de- 
sign of Power Transformers and have good 
technical background. Appointment offers 
ood prospects; five-day week; Sports and 
Rosiea facilities. Applications giving age, 
training, experience and salary expected to 
i aa ment Manager, Johnson and Phillips 
id, Victoria Works, Charlton, rei 





APPOINTMENTS WANTED 











CABLE JOINTER, 22 years’ experience, 
secks Mains Foreman, or Foreman 
—* position.—-Box No, 4449, Electrical 


(R 563) 
E *LECTRIC AL ENGINEER, years’ ex- 
~ perience, secks extra ik Periodical 
inspections and reports, o% ring specifica- 
tions, etc. Telephone REL Py or Box No. 
4389, Electrical Times. (R 338) 
y? JUNG ENGINEER, H.N.C. with D.O. 
and commercial experience, seeks posi- 
tion home or abroad offering o 
ain experience,—Box No. 44 
imes. 


gg eerid to 
Electrical 
(R 516) 
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FLAMEPROOF MOTORS, MG. SETS, 
D.C. MOTORS, GEARED MOTORS, A.C. 
MOTORS, TRANSFORMERS, CONTROL 
GEAR. SPECIALS. FLANGE MOTORS 


ELECTROPOWER COMPANY LIMITED 
Kingsbury Works, Kingsbury Rd., London, N.W.9 
Tel.: COLindale 4621/3 

Grams: Lectropowa, Hyde, London (R lip) 














WORK WANTED 











<, and D.C. MOTOR REWINDS and 
REPAIRS. Prompt service fully 
Grercateee. Edgware 5566 (4 ie. —Service 
lectric Co., Lid., Stanmore, Middx. (R 3) 
ARMATURE REWINDING service to 
the trade. Vacuums, Drills, Grinders, 
Hood Dryers. Dental Motors. Vacuum 
cleaner and drill armatures replaced from 
stock 24-hour service. Every job guaranteed. 
All vacuum cleaner parts, hoses, etc., in 
stock for any make. Apex washer agitator 
shafts stocked.—Regam Electric Cleaner 
Service, 95 Park Lane, Leeds 1. (R 4) 
FrsHER FOUNDRIES LTD., Greet, 
Birmingham 11, for Machine Moulded 
Precision Castings in gun metal and soft 
rey iron. Tel.: Victoria 0197. (R 190) 
1 DUSTRIAL and DOMESTIC MOTOR 
REWINDS and REPAIRS speedily 
carried out. All work guaranteed. N. 
France Electronics Ltd., 110 New Road Side, 
Horsforth, Leeds. Horsforth 2871. (R 490) 
ET US SOLVE YOUR BREAKDOWN 

~ PROBLEMS, repairs speedily carried 
out by experts. Collection and Delivery by 
our @wn transport, A. T. Robinson, Elec- 
trical Power Engineers, The Green, Southall, 
Middx. Southall 3494/5/6. (R 5) 





WANTED 











‘ONSTANT BUYERS of Recovered 
MERCURY (containers supplied), also 
aircraft sparking plugs, electrical contacts 
(new and used), and all grades of non- 
ferrous and precious aap metals, Keenest 
prices. “Worth your while to give us a 
trial,” Belgrave Buyers (E.T.), 5 Belgrave 
Gdns, London, N.W.8, MAI 7513. (R 411) 
[RS JENTLY required up to 10 cwt high- 
speed machining COPPER ROD, 
5/16 in, diameter.—Box No, 4435, Electrical 
Times. (R 515) 
wae ROTARY CONVERTERS, 
Universal, 221 City Rd, 
London, ECi. (R 2) 
Ww NTED, for prompt cash, ferrous and 
non- ferrous SCRAP ; also plant for dis- 
mantling. Buyers of secondhand peas 
and plant for re-use.—W. and H. Coope 
Ltd., 176 Brady St, Bethnal Green, E.1. (RI 1) 





AGENCIES 











N ANUFACTURERS of automatic control 
opgaretus require AGENTS for York- 
os. idlands and North East of England. 


Box No. 4431, Electrical Times. (R 504) 





FOR SALE 








HIGH VACUUM IMPREGNATION 
UNIT or single or batch coil impreg- 
nation service to R.I.C, specificauon 214 or 
individual requirements.—Blickvac, Hamil- 
ton Rd Works, Hamilton Rd, $.E.27. Tel. 
Gypsy Hill 4394. (R 13) 
<. and D.C. MOTORS, GENERA- 
TORS from  stock.—Service Electric 
Co., Ltd., Honeypot Lane, Stanmore, 
Middx. Edgware 5566-9. (R 8) 
COMMUTATOR- -TYPE B.T.H. Variable 
Speed Motors, 55/25 B.H.P., 400/3/50, 
several for sale.—Box No. 4415, Electrical 
Times. (R 438) 
[ont WORRY about your ELECTRI- 
CITY BILLS. Fit Is. slot electric 
bedsitters, etc. Prices 
from 50s. Selectrics Department E.T., 
Castle Circus House, Torquay. Phone 7218. 
Trade enquiries invited. rade = 


R 17) 
JLECTRIC MOTORS, D.C. 


meters for hotels, 


k and Ae. 
+ Motor Generator Sets, Alternators and 
Dynamos. Reconditioned and guaranteed, 
very large stocks held. 

Britannia Manufacturing Co.,  Ltd., 
Britannia Walk, N.1. CLErkenwell 3512: 3-4: 
Stores at Chobham, Surrey. R 15) 

SLUORESCENT SHELLS AND CHIT. 

TINGS. Highest grade 5 ft Batten Shells 
with curved end covers from 9s. 6d. Lists 
of Shells and Fittings by return: Cowling 
and Holdsworth Limited, No. 1 Factory, 
Romside Trading Estate, North St, Rom- 
ford. (R 212) 
L OUSE-SERVICE METERS, a.c. or d.c., 

quarte ef - prepayment.—Universal Elec- 
trical, 221 City Rd, London, E.C.1. (R 9) 
N ERC URY SWITCHES are made by 

Hall, Drysdale and Co., Ltd., of 58 
Commerce Rd, Wood Green, London, N.22, 
Tel.: BOW 7221. (R 10) 
\ ETROPOLITAN - VICKERS ALTER- 

NATOR. 250 kW, 400/440, 3-phase, 50 
cycles, 4-wire. Direct coupled to Drysdale 
Twin Compound. Back Pressure Steam 
Engine. 160/180 Ib per sq in. Stop Valve 
Pressure. 25 Ib or 3 Ib Back Pressure. 
Switchboard included. £1,800. 

This set can be seen running by applica- 
tion to Electrical Engineer, N. Corah (St. 
Margaret) Ltd., St. Margaret’s Works, 
Leicester. (R 562) 

JROSPEROUS Black Country Town Main 

Road LOCK-UP SHOP, GARAGE, 
Self-Contained Flat and Two Storey Work- 
shop. Shop 600 sq ft, Workshop 1,000 sq ft, 
Garage 650 sq ft. 

Suitable Contractor / Retailer / Distributor. 
Freehold and Vacant Possession. £3,000.— 
Box No. 4445, Electrical Times. (R 550) 
PURLEY CHOKES AND BALLASTS 

Our 80-W tapped h.p.f. ballast with 
starter switchgear-holder incorporated is 
roving itself the most popular unit. Suitable 
S most fittings, 57s. 6d. each subject.— 
F. W. Blanshard Ltd. (Dept. E.T.), ay 
Surrey. Uplands 4818-9. 12) 





MISCELLANEOUS 











Brochure giving details of courses 
Engineering and Elec- 
tronics, covering A.M.BRIT.I.R.B., City and 
Guilds, etc., Moderate fees. Write to E.M.I. 
Institutes, Dept. an” London, W.4. 
(Associated with H MV ) (R 20) 


7REE! 
in Electrical 





AA ELECTRICAL CO. for A.C.-DC. 
MOTORS, switchgear, exhaust fans, 
hoists, reduction gears, new or reconditioned 
units.—Chi. 5105, 67 Rothschild Rd, W.4 


(R 7) 
<. and D.C. MOTORS, all — large 
stocks. Fully guaranteed.—Milo Engin- 
Works Ltd., Milo Rd, East Dulwich, 


(Forest Hill 2278-9). (R 6) 


H. A. GRUBERT’S Senner 
invite you to visit 
their exhibition of 
ELECTRICAL FITTINGS 
at MOSTYN HOTEL 
Portman Street, W.1 


from 3rd to 10th May, 1955 (R560p) 
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Have it custom-built by 


ou know what a good job you get in standard MEM switch, fuse 
Yas motor control gear. You’ll do just as well with your distribution 
switchboards and special motor starter panels. Extensions at MEM 
mean better service than ever at competitive prices. Specialist switch- 
board engineers will advise on producing the best solution to your 
problem. And there’s a complete section of our works devoted to 
switchboard manufacture. 


Get in touch with the MEM Switchboard Division or 
send for new switchboard booklet (List No. 329). 


MIDLAND ELECTRIC MANUFACTURING CO. LTD. + SWITCHBOARD DIVISION - OLTON BOULEVARD WEST - BIRMINGHAM 11 - Branches at London and Manchester 
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Symons Silicone Insulation 


for Class H working 
RESISTS BOTH EXTREMES OF TEMPERATURE 


“SYMEL” silicone elastomer products can be used continuously 


at temperatures from 
“SYMEL”’ extruded silicone elastomer sleeving is available in 
sizes from .5m/m to 25m/m bore. Being completely 
homogeneous, it is moisture-proof, with good electrical 
properties in humid conditions, 

“SYMEL” silicone elastomer coated glass and ‘Terylene’’* are 
manufactured in thicknesses from 

0.0045” to 0,060", and are supplied as semi-cured or cured tapes, 
coated on one or both sides. 

Please write for technical data sheets. 


*The name “Terylene” is the property of 
1.CA. Ltd., and is the name given to a 
particular Polyester fibre. 


60°C to +180°C without deterioration. 


For tested flexible insulation—say SYMONS for sure 


H.D.SYMONS & CO.LTD. 


PARK WORKS . KINGSTON HILL - SURREY .« Tel. Kingston 009! . 


SYMONS’ 
ADVISORY SERVICE 


to advise you. 


Grams. Insulation (Phone) Kingston-on-Thames 


if you have en electrical insulation 
Problem, send it to ws! Our Test and 
Research Department will be pleased 
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Brighter streets—at Less cost 
with the UNIVERSAL 100”....; 


@ THE FIRST STREET LIGHTING LANTERN TO 
HAVE A MACHINED PRISMATIC 
FORMATION CUT ON CAST 


“PERSPEX’’ TUBING 


ENCLOSED TYPE 





Berorg deciding on your street lighting recommendations 
you should see the “ Universal 100”. Its cost is low: its 
maintenance easy and the chances of damage reduced to a 
minimum. The machine cut prismatic formation in the 
“ Perspex” refractor ensures symmetrical light distribution. 
In fact, its all-round efficiency makes it quite the most 
attractive proposition available. 


HERE ARE SOME OF ITS OUTSTANDING FEATURES: 


Die-cast aluminium alloy body casting. Easy maintenance. 


Perspex refractor. Adaptable for street lighting. 


Low initial cost. Stairs. 


e 
* 
@ Machined and Polished Prismatic Formation. Doorways. 
* 
Be 


Less liable to damage. Alleyways. 





aii For further information or literature write to: 
, _ \ 
BGT | @ ENGINEERING & LIGHTING 
S447] | 
EQUIPMENT CO. LTD. 
SPHERE WORKS, ST. ALBANS, HERTS 


‘ 


© 30 40 WMO OHH HM 4 i) TELEGRAMS : VOLTARCON ST. ALBANS * TELEPHONE: ST, ALBANS 2258/59 














BASED ON INTAKE AND OUTPUT OF 100W T.F. LAMP 
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INGRAVED PLAIES 


OF ALL TYPES & IN ALL LANGUAGES J 


ENAMELLED-ENGRAVED-PLASTICS 
CAST- DIECAST- BRONZE 





3 First Avenue, Team Valley, Gateshead-on-Tyne, |/ 
TELE?":: Lowfell 75667 
grams: “Engraving, Gateshead-on-Tyne” 








political pops... 


¢ MISSED THE BUS” 


vw ER Mr. Neville Chamberlain spoke these words in the House 
# of Commons on April 4th, 1940. 


How right he was. A good many people miss a good many things, 
but the people who really know do not miss any opportunity of 
using ‘* POP ”’ rivets. Bus body builders use millions, they know 
that the ** POP ’’ Riveting system is the most efficient and economical 
method of solving riveting problems. Why ? Because it is the most 
modern method of riveting; it is economical, rapid and safe, and is 
performed by one operator in one operation, from one side of the 
material only. 


There are thousands of other uses for ‘‘ POP’’ Rivets besides bus 
building. Therefore, if you have a riveting problem let us investigate 
it for you. 


‘POP "’ is a Registered Trade Mark of the manufacturers. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road « BIRMINGHAM 22 


Telephone BiRchlieids S024 ( 7lines! Telegrams EYELETS . BIRMINGHAM 


Consultant & Tool Monufecturers 


ONE Srinttion AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


Tee MODERN SYSTEM Ge eIiVETING 








We keep abreast 
of every new de- 


4 ° | t. Con- 
Dainiic ae 
cal Staff. 


THE HARBORO',RUBBER,CO. LTD. 
Market Harborough Tel. 2274-5 
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HOUSE WIRING 
CABLES 


to B.S.S. 1557. 1954 


There is also a wide range for 
Industrial and other purposes. 


MERSEY GABLE WORKS LIMITED 


LINACRE LANE © BOOTLE « LIVERPOOL 20 


Telephone : Bootle 4/11 (4 lines) Telegrams : ‘‘ MERCABLES, LIVERPOOL 20” 


a @ COMPANY 
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TRANSFORMER 
AND SWITCH OILS 


Complete Drying and Purification giving 


‘RkRae” 


Maximum Breakdown Voltage in one simple 
operation. No heating. No fire risk. Weather- 
proof. Fully mobile units. Used by leading Elec- 


tricity Undertakings throughout the World. 


METAFILTRATION 


THE METAFILTRATION COMPANY LIMITED 
BELGRAVE ROAD, HOUNSLOW, MIDDLESEX 
PHONE ; HOUNSLOW 1[121/2/3 

GRAMS : METAFILTER, HOUNSLOW 





Special 


ELECTRICAL EQUIPMENT 


1 a a ni 

= ax 
ij 

; 


The long thin insulated 

nozzle makes it possible to 

blow out dust from the most 

awkward corners of electric switchgear, 

motors, electronic equipment and 

other plant, even when “‘alive’’. A 

selection of five machines of various 

sizes is available to cover all kinds of 

work where either a blower or a port- 
1, Desk type Electrical 4, Rubber covered Plug Tops able vacuum cleaner is required. 

eplacement Indicator §, Doctor's Illuminated 
2. 15 Amp Spring Hinged Surgery Indicator Martindale Portable Blowers are of first-class 
construction and guaranteed for a year against 


Cover Socket 6, Desk type Push and 
rete Pilot Light Unit faulty workmanship. Supplies from stock. 


CATALOGUE FREE ON REQUEST 
MARTINDALE ELECTRIC CO. LTD. 


JULIUS SAX & CO.LTD. 24,COMMERCE RD, BRENTFORD. MIDOX 45 WESTMORLAND ROAD.LONDON, N.W.9 
Telephone: EALing 6034-5 Telegrams: Sanatile, Phone, Brentford, Hounslow also at 25 ELMBANK STREET, GLASGOW, C2. : 
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PORCELAIN a at 3 inset eg “page nee 
INSULATION » recently installed at the ationa ysica 

Laboratory, Teddington, is believed to be the largest in this country, 
Each of the eight stages consists of two capacitors, in separate T,T. porcelain housings, to 


provide a total stage capacitance of 0.12 uF. The maximum stage voltage is 400 kV, 
THE GENERATOR 


USES T.T. PORCELAIN INSULATORS THROUGHOUT 


Acknowledgments are made to the Department of Scientific and Industrial Research for permission to publish the photograph 
and to Messrs. Ferranti Ltd., who constructed the generator. 


TAYLOR TUNNICLIFF & CO. LTD. 
Head Office : EASTWOOD, HANLEY, STAFFS. 
Telephone : Stoke-on-Trent 25272-4 


London Office : 125 High Holborn, W.C.1 
Telephone : Holborn 1951 
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MULTI-PLUG 





Fluorescent Lights are 


more easily serviced | ADAPTORS 


with L.E.F. RAISING 
and LOWERING ‘GEAR 








Mek gel mg es : oe MINEHEAD, SOMERSET Telephone MINEHEAD 740 
for servicing is to bring them 
down to where they can be 
dealt with at ease. Yet ladders 
and other improvisations ‘are 
still employed. 


L.E.F. Raising and Lowering Gear does the job in much WITH METAL RECTIFICATION 
less time and with far greater convenience. It is suitable for For— 
use with interior and exterior lighting installations including BATTERY CHARGING, ENGINE 
fluorescent fittings. The photograph shows a fluorescent fitting COMMUNICATIONS LABORATORIES, ot, 
in the lowered position. WE SHALL BE GLAD TO QUOTE FOR 
EQUIPMENT MADE TO SUIT YOUR 
L.E.F, Gear is an economical proposition that deserves your act PAR ROMPT DELIVERY 


careful consideration. May we give you a demonstration at our - 
works or send you full particulars ? Gison 


CAYSON ELECTRICS LTD 
LONDON ELECTRIC FIRM LTD. QUEENS RD. WATFORD 


SOUTH CROYDON SURREY , Telephone Uplands 4871 Tel WATFORD ALT) 7177 
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Fittings 


f_\ “i. 
Ps nie 
Vs 
oe om 


for every | 


purpose 


The Crompton ‘ New-Range’ fluorescent fittings bring an 

entirely new concept to industrial lighting. They start as a single 
foundation unit, for either one or two tubes, which may speedily 

be built up to any one of FIFTY-FOUR different types of fitting to suit 
every conceivable purpose. The ‘ New-Range’ fittings are equipped 


- 


with the famous Crompton visible starting unit or snap start gear and 7 


"ae Pr Ls 
are silent in action. Finished in ‘ Permawhite,’ with his mh 
Pe eee 


reflectors of ‘ Permawhite’ vitreous enamel ea 


sta ate 
~ AMP 


or ‘ Perspex ’. 2 tes Lave ae 


Write now for full informative literature. 


(rompton ‘NEW-RANGE” 


The lighting fittings you helped to design 


C T 
ELECTRICAL EQUIPMENT] — GROMPTON PARKINSON LTD., CROMPTON HOUSE, ALDWYCH, LONDON, W.c.2 TEL; CHANCERY 5555 
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UR SUBJECT IS 


WAGON MARSHALLING 
[ maybe it's yours | 


THE MITCHELL WAGON MARSHALLING SYSTEM 


has been created to deal with bulk coal supplies more efficiently and 
at greater speed than is possible with conventional marshalling 
yards. At present the industrial demand for coal calls for 
handling capacities up to about 800 tons an hour — but 
demands are rising steadily and a figure of 1000 tons an hour will 
be inevitable in the near future. The Mitchell System —a 
revolutionary advance on orthodox marshalling methods — has all 
the flexibility needed to cope with any foreseeable tonnage, and 
to do so in less space* at less cost.f 


In the Mitchell marshalling yard, balloon sidings are replaced by a compact track 
layout. Mechanical movement under positive push-button control replaces man- 
handling and individual locomotives and capstans. Two men can do the work of 
twenty, without danger, whatever the weather. 

The National Coal Board already has the Mitchell System working at Dalkeith. 
The Central Electricity Authority has it at Leicester Power Station. Installations such 
as these — the first of their kind in the world —are indicative of the growing contribu- 
tion made to industrial progress by Mitchell Engineering Limited—pioneers of 
mechanical handling of all kinds. 


The Mitchell Engineering Group Ltd 
John M. Henderson & Co. Lid ———— 
The Mitchell Construction Ca ] 


val with MI 


Mitchell Ropeways Lid i 
. ret 


"ar A = 


Wt ee aii Wale 


* “The saving in site area, 
which can normally be 
reduced to half, and the 
consequent reduction in 
the initial cost, is one of 
the outstanding 
advantages of this 
system.” 


. taking into 
consideration the saving 
in land, track length, 
earthworks and labour 
it would result ina 
saving of about one- 
third the cost of the 
conventional wagon- 
marshalling system.” 

FINANCIAL TIMES 


aL 





$511 
aos 


MITCHELL ENGINEERING LIMITED | BEDFORD SQUARE LONDON WCI1 TEL MUSEUM 


Printed i in EB agiand by Staples Printers Lis imnite ted at oor Great Titchfield Street, London, establishment, for the Proprietors, Tux E: LecrricaL Times Lrp 
and published at Sardinia House, Sardinia Street, London, Wl.2 
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INTERCHANGEABILITY 
TREWIREABILITY 


Sines 


q 
7 
’ 


TYPE CSL FOR 250 VOLT 60 AMP SERVICES 
TYPE CSK FOR 440 VOLT 60 AMP SERVICES 
The characteristics of Aeroflex Ceram Cartridge Fuse Links are 
available for application equally in 250 volt and 440 volt services. 
These characteristics include interchangeability with other makes, 
rewireability, low fusing factor and complete freedom from ageing. 


You are invited to write for descriptive literature. 


BX CERAM carrnivce suse sins 


HOPE'S PATENTS 


PARMITER HOPE & SUGDEN LIMITED, MANCHESTER 12. 


London : 34 Victoria St. S.W.1. Glasgow : 5 Somerset Place, C.3. Birmingham ; 39/41 Carrs Lane, 4. 
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HACK BRIDGE TRANSFORMERS 





